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FOR SATISFACTORY SERVICE 


STEEL CARS, BRIDGES 


and All Exposed Railway Work 
WADSWORTH-HOWLAND CO., Chicago 











RODGER BALLAST GAR CO. Pressed Wrought Iron Open 


CONVERTIBLE CAR — See Page 8 T U R N B U C K L E S 


KRAKNO me Pe 


FILLS CRACKS THE BEST. Adopted »s Standard by a Majority of 
THE R. F. JOHNSTON PAINT co, Railroads in the United States. 


CINCINNATI, ©. THE CLEVELAND CITY FORGE 2 IRON CO., Cleveland, 0. 























Henderson’s Economy Switch Stand 


WILL SHOW AN 


Enormous Saving in the Maintenance 
of Your Yard Switches 








16; Cents 


Maximum Cost of Repairs if switch is 
run through while latched 


WRITE FOR CATALOGUE 


American Valve and Meter Co. 
Dept. A. Cincinnati, O. 

















Genuine (All Steel) 
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“Boss” Roller Flue Expanders 


and 


Improved Sectional Beading 


Expanders 


are manufactured only by 


J. FAESSLER MFG. CO. 


MOBERLY, MO. 


Send for Catalog. 


ALL KINDS OF STANDARD AND SPECIAL 
TOOLS FOR BOILER MAKERS 


We make over 3500 standard types and 


sizes of hydraulic tools. 
‘demand are kept in stock. 


Those most in 
If you need 


any tool in which hydraulic power can be 
used to advantage, we will build to order 


on short notice and at reasonable price. 


Write for Railroad Hydraulic Catalog No. 69 


The Watson-Stillman Co. 


» 1581 Hudson Terminal Bldgs., New York 








ARunniag Water SupplyPlant 











—requires no attention or repairs— 
that.is what you get ina 


teed. Plans, Estimates and Book FREE. 


that takes care of itself—furnishes its own power 


RIFE HYDRAULIC RAM 


Raises water 30 feet 
for every foot of fall 
from any nearby 
stream, spring or 
pond, Any capacity. 
[rrigation, Town 
Plants, Railroad 
Tanks, etc. Low in cost, high in efficiency. Satisfaction guaran 


RIFE ENGINE CO., 2426 Trinity Building, New York. 
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HERE 15 A WATER SOFTENER 
THAT REQUIRES NO SKILL 
TO OPERATE 


Put in the chemicals once in twelve 
hours and the water does the rest. 
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All Working Parts 
atGuo 


earns L 


WATER ACTUALLY TREATS ITSELF 














The water entering softener for treat- 


ment furnishes the power to run the ma- 
chine and also regulates the feed of 
chemicals. 

Any variation in the flow of water into 
the softener causes a corresponding 
variation in the flow of softening 
chemicals. The treatment is, therefore, 
absolutely correct under all conditions. 

Can you imagine anything more simple 
or easy to operate? 

An investigation will convince you of 
the superior merits of the 


BOOTH WATER SOFTENER 


L. M. Booth Company 


W. R. TOPPAN, Vice-Pres. and Gen’! Manager 


1019 Fisher Building, CHICAGO 
NEW YORK: 136 Liberty Street 
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The Positive Water Glass Cowl Chal. 


SAVES EYES, ACCIDENTS and LAWSUITS 





There are no parts to be removed or lost. 


SOMETHING 


AMERICAN 


AND NEW 


Here is a device invented and perfected by an up-to-date 
S. M. P. whose knowledge of the disastrous experiences of others, 
in addition to his own personal experiences, caused him to under- 
take to make something he couldn’t buy. 


A POSITIVE WATER GLASS GUARD 


and one which was absolutely safe, simple and permanent. 
Persistent experiments resulted in the Guard here shown, which 
in every respect, excels any guard extant, particularly for the 
following reasons :— 








The Doors, which completely encase the water glass, are of 
malleable iron, and swing on hinges attached to brackets perma- 
nently secured to boiler head. This 


SAVES ALL RENEWALS 


The Sight Glasses are placed in slots in each door at just 
the proper angle - . 

always to reflect 
the sight through 
the water glass. 
These glasses are 
of heavy plate 
with woven wire 
insert. This 

















In Operation, this guard so completely encloses the water glass 
that, in emergency, the engineer or fireman can instantly locate 
and, with bare hands, close shut off cocks; open doors, renew 
water glass; close door and immediately open cocks with the 
greatest facility and without the slightest danger. This 


SAVES DELAYS and CONSEQUENT LOSSES 


No changes required in the water glass fixtures and Guard can be 
attached permanently to any boilerhead for an infinitely small sum. 


NOTE: In ordering, give distance from boilerhead or lagging 
to center of water glass. If head is lagged give thickness of 
lagging. Also give distance between packing nuts, and 
diameter of same. 














AMERICAN STEAM GAUGE 


& VALVE MFG. CO. 
BOSTON, MASS. 








The Positive Water Glass Giised Open. 


THE AMERICAN RAILROAD SPECIALTIES 





The American Locomotive Steam Gauge. The American Dead Weight Gauge Tester. 

The American Locomotive Steam Heat Gauge. The American Test Pumps and Stands. 

The American Duplex Air Brake Gauge. The American Locomotive Chime Whistle. 

The American Hydraulic Pressure Gauge. The American Locomotive Muffled Pop Safety Valve. 
The American Standard Test Gauge. The American Locomotive Open Pop Safety Valve. 


The American Combined Pressure and Recording Gauge. 





The American Thompson Improved Indicator. 
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Contractor’s Locomotives. 
Vulcan Iron Works, . Wilkes-Barre, Pa. 


OF ADVERTISERS “eo Gon St. Louis, Mo. 


Anti Rali Creeper. 

Adreon & Co., St. Louis. 
Asbestos Products. All kinds. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. 

Franklin Mfg. Franklin, Pa. 
Asbestos Sheathin 

Franklin Mfg. Co. 
Asphalt. 

Biapadara Asphalt & Rubber Co., 
Asphalt Roofing. 

Stowell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints 

Carey Mfg. Co., The Philip, Jersey City, 

N. J. 


Franklin, Pa. 


Ballast Cars. 

Rodger Ballast Car Co., 
Ballast Placing Device. 

Adreon & Co., St. Louis. 

Rodger Ballast Car Co., Chicago. 

Walters & Okell, Ft. Madison, Ia. 
Ballast Unloaders. 

Rodger Ballast Car Co., 
Battery Chutes. 

Buda Foundry & Mfg. Co., Chicago. 
Bells 
Schwarse Electric Co., Adrian, Mich. 
Bell Ringers. 

Adreon & Co., St. Louis. 

Blocks and Toate 

Patterson Co., 
Bolts and Nuts. 

Adreon & Co., St. Louis, Mo. 

Railway or Co., St. Louis. 


Bridge Pain 
Acme White Lead & Color Co., 


Cc vo "a Co., The Philip, Cincinnati, O. 

arey 0., e 5 

Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, 0. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M 'B., Pittsburg, Pa. 
Wadsworth Howland Co., Chicago. 

Bumping Post 
Mechanical M Mfe. Co., Chicago. 
McCord & Co., Chicago. 

Buliding Feits and Papers. 
Traukiin Mfg. Co., anklin, Pa. 

Cars. 

Hicks Locomotive & Car Wks., 
Torbert, A. C. & Co., Chicago. 
Cars Ballast. , 
Hicks Locomotive & Car Wks., Chicago. 
Rodgers Ballast Car Co., Chicago. 

Cars Dump. 


Chicago. 


Chicago. 


SW Pittsburg, Pa. 


Detr rit, 


Chicago. 


Hicks Locomotive & Car Wks., Chicago. 
Rodgers Ballast Car Co., Chicago. 

Cars Rebulilt. 
Atlantic Equipment Co., New York. 


Hicks Car & ‘Locomotive Works, Chicago. 
Car Replacers. 

Buda Foundry & Mfg. Co., Chicago. 
Cars, Second Hand. 


Atlantic Equipment Co., New York. 
Cast Iron Pipe. 
Yale, Julian L. & Co., Chicago. 


Cattleguards. 


Adreon & Co., St. Louis, Mo. 


Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 
Standard Cattle Guard Co., Birmingham, 
Ala. 
Chains. 


Adreon & Co., St. Louis, Mo. 
Patterson Co., WwW. W., Pittsburg, Pa. 
Chimney Cast Iron. 
Dickinson, Paul, Chicago. 
Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Cold Water Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Computing Machines. 
Kolesh & Co., New York. 
Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Condults—Reinforced Concrete. 
Reinforced Concrete Pipe Co., 
Mich 
Contractors’ Equipment and Supplles. 
Adreon & Co., St. Louis. 
Atlantic Equipment Co., New York. 
Chicago Concrete Machinery Co., Chicago. 
Hicks Locomotive & Car Wks., Chicago. 
McKeown, H. J., Cincinnati, 
Porter, H. K., Co., Pittsburg. 
Railway Boarding Camp & Catering Co., 
Moline, Ill. 
Railway Supply Co., St. Louis. 
Rodgers Ballast Car Co., Chicago. 
Contractors Light. 
Wells Light Mfg. Co., New York. 


Jackson, 


Chicago. 





Crabs. 
McKeown, H. J.. Cincinnati, O. 


Crossing Bells. 
Schwarze Electric Co., Adrian, Mich. 
Crossing Gates. 
Buda Foundry & Mfg. Co., 
Crossing Signals. 
Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 
McKeown, H. J., Cincinnati, O., 
Culvert Pipe Clay.’ 
Evens & Howard Fire Brick Co., St. 
Louis, Mo. 
Culvert Pipe—Reinforced Concrete, 
Reinforced Concrete Pipe Co., 
Mich. 
Ditching and Excavating Machinery. 
Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 
Adreon & Co., St. Louis, Mo. 
Draughting Room Supplies. 
Kolesh & Co., New York. 
Dredges. 
Atlantic Equipment Co., 
Dump Cars. 
Rodgers Ballast Car Co., Chicago. 
Electric Crossing Bells. 
Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. 
Otto Gas Engine Works, Chicago. 
Engines, Steam or Gasoline, for Concrete 
Mixers. 
Chicago Concrete Machinery Co., 
Engines, Hoisting. 
McKeown, H. J., Cincinnati, O. 
Excavating Machinery. 
Atlantic Equipment Co., New York. 


Expanded Metal. 
Merritt & Co., Philadelphia, Pa. 
Adrian, Mich. 


Chicago. 


Jackson, 


New York. 


Chicago. 


Extension Bells. 
Schwarze Electric Co., 
Fire Proof Paint. 


Detroit Graphite Mfg. Co., Detroit. 
Forges, Portable. 

Railway Supply Co., St. Louis. 
Forgings . 

ae City Forge & Iron Co., Cleve- 

land, O. 

Frogs and Crossings. 

Buda Foundry & Mfg. Co., Chicago. 


Indianapolis Switch & Frog Co., Spring- 
field, O 
Gas Engines. 
Otto Gas Engine Works, Chicago. 
Chicago Concrete Machinery on Chicago. 


Gaskets. 
McCord & Co., Chicago. 
Railway Supply Co., St. Louis. 
Gasoline Engines for Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Gates, Rallroad Crossing. 
Buda Foundry & Mfg. Co., Chicago. 
Graphite. 
Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Railway Supply o., st. Louis, 
Sherwin-Williams Co., Cleveland, O. 
Graphite Paint. 
Wadsworth-Howland Co., 
Hand Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis, 
Hand Rail Paint. 
Wadsworth-Howland Co., 
Hoisting Engines. 
McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 
Inspection Cars. 

Buda Foundry & Mfg. a 
Railway Supply Co., St. 
instruments, Engineering wee _—. 

Hanna Mfg. Co., Troy, N. Y. 
Kolesh & Co., New York. 
Insulating Gums. 
‘ — Asphalt & Rubber Co., Chicago. 
acks 
Buda Foundry & Mfg. Co., Chicago. 
Dudgeon, Richard, New York. 
Duff Mfg. Co., Allegheny, Pa, 
Henderer’s, rN L., Sons, oe, Del. 
Railway Supply Co., St? Louis. 
Watson-Stillman Co., New York. 
Jacks, Hydraulic. 
Dudgeon, Richard, New York. 
Henderer’s, A. L., Sons, ee Del. 
Railway Supply Co., St. Loufs, 
Watson-Stillman Co., New York, 
Journal Box Brasses. 
Adreon & Co., St. Louis, Mo. 
Journal Box Lids. 
Adreon & Co., St Louis, Mo. 
Journal Bax Wedge 
Adreon & Co., st “Louis, Mo. 
Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Light, Locomotive (See Locomotive Con- 
tractors.) 


Chicago. 


Chicago. 


aa. 


a, 











Track 
Standards 


A new book full of 


usefull up-to-date 
information. 
Profusely Illustrated. 


Chapter |, 
ROADWAY 
Chapter 2, 
TIES 


Chapter 3, 
RAIL 
Chapter 4, 
RAIL JOINTS 
Chapter 5, 
RIGID AND SPRING 
RAIL FROGS 


Chapter 6, 
SWITCHES, TURN. 
OUTS, Etc. 
Chapter 7, 
TIE PLATES 
Chapter 8, 
CATTLE GUARDS, 
FENCES, SIGNS, Etc. 
Chapter 9, 
DERAILS, RAIL 
CHAIRS, Etc. 


Chapter 10, 
TOOLS and SUPPLIES 








For special offer on this 
book, address 


Railway Engineerin( 
MANHATTAN BLDG., 


CHICAGO 











August, 1909, 
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Lights, Contractors. 

Wells Light Mfg. Co., New York. 

Railway Supply Co., "St. Louis. 
Lockers, Metal. 

Merritt & Co., Philadelphia. 
Locomotives. 

Torbert, A. C. & Co., Chicago. 

Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotives, Compressed Air. 

Atlantic Equipment Co., New York. 

Porter, H. K. Co., Pittsburg, Pa. 
Locomotives, Contractors’, 

Atlantic shee “ td York. 

Hicks, F. .M., & Co., Chicago. 

Porter, H. Co., Pittsburg. 
Locomotives, Bicctrie: 

Atlantic Equipment Co., New York. 

Porter & Co., H. K., Pittsburg, Pa. 
Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 
Locomotives, Mine. 

Atlantic Equipment Co., New York. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Rebulit. 

Atlantic Equipment Co., New Y 

Hicks Locomotive & Car ‘Works, 4 
Locomotives, Second Hand. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Logging Cars. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 
Lubricants (Graphite). 

Dixon, Joseph, Crucible Co., Jersey City, 

N. J 


Mastics. 

Standard Asphalt & Rubber Co., Chicago. 
Measuring Tapes. 

Hanna mtg. Co., Troy, N. ¥. 

Kolesh & son New York. 

Mineral Rubbe 

Standard Tanke & Rubber Co., Chicago. 
Nut Locks. 

American Lock Nut Co., Boston, Mass. 
Railway Supply Co., St. Louis. 

Spencer Otis Co., Chicago. 
Oil Tanks. 

Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints. 

Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit. 

Devoe, F. W., & Co., New York. 
Perforated Metal. 

Adreon & Co., St. Louis, 7. 

Railway Supply Co., St. Loui 

—, Joseph, Crucible Co., jersey City, 


alate. Williams Co., Cleveland, O. 
“ee is Surfacer & Paint Co., St. Louis, 
o. 

Wadsworth-Howland om Chicago. 
Paint and Varnish Gum 

Standard Asphalt & Rubber Co., Chicago. 
Paving Asphalt and Fillers. 

Standard Asphalt & Rubber Co., Chicago. 
Pile Driving Engines. 

McKeown, H. J., Cincinnati, O. 
Pipe, Cast Iron. 

Yale, Julian L. & Co., Chicago. 
Pipe Dip and Coatings. 

Standard Asphalt Rubber Co., Chicago. 
Pipe Joint Paste. 

Detroit Graphite Mfg. Co., Detroit. 
Pneumatic Crossing Gates (See Gates Rall- 

road Crossing.) 

Pneumatic Gates. 

Buda Foundry & Mfg. Co., Chicago. 
Pumps. 

Bowser, S. F., & Co., Ft. Wayne, Ind. 
Pumps, Boiler Test. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Punches. 

Henderer’s, A. L., Sons, Wilmington, Del. 
Push Cars. 

Buda Foundry & Mfg. Co., Chicago. 
Rail Benders. 

Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., Chicago. 

Spencer Otis Co., Chicago. 
Rall Braces. 

Adreon & Co., St. Louts. 

Buda Foundry & Mfg. Go., Chicago. 
Indianapolis Switch & Frog Co., Spring- 


field, O. 

Railway Supply Co., St. Louls. 

Rail Drills 

Buda Seunery & Mfg. Co., Chicago. 

Indianapolis Switch & Frog Co., Spring- 
field, O. 

McInnes Steel Co., Corry, Pa, 

Railway Supply Co., St. Louls. 

Rail Joints, 

Snow, J. H., Indianapolis, Ind. 

Rail Saw. 

Adreon & Co., St. Louis. 

Railroad Equipment and Supplies. 

Atlantic Equipment Co., New York. 

Poundry & Mfg. Co., Chicago. 
ar -_ ote Bwiteh & Frog Co., Spring- 





American Frog & Switch Co. 
Hamilton, Ohio. 





Frogs, Switches, Rail Braces 








5 Patent 
BROWN’S *#22:- 
: ment 
On Hand Cars, for 
Grinding Tools 


All Kinds 





*soovig [ley ‘sjoaoyg Hovey ‘Hoel How, wo13011,4 


‘sqovf[ yov1y ouuef ‘s[oao'y Ho¥1y ‘siepueg [ley ‘s[ooy Hoy, eu01 
-0A ‘sieg BurAeyT Hovey ‘siegQ epedr0je, ‘siegQ ysng ‘sieg pur 


Dealers in everything used in Constructing and Operating Railroads 


THE RAILWAY SUPPLY CO, *="=!%33™"" 


EXCLUSIVE MANUFACTURERS 








J. A, McGREW, Pres. H. D. BRUNING, V. Pres. and Mgr. P. C. CALDWELL, Sec. and Treas. 
She NATIONAL ENGINEERING CO. 
(Inc.) 

Architects, Engineers, and Constructors. Consultation Expert Reports. 


COLUMBUS, OHIO 


Designs, Estimates, Specifications, Inspection and Reports upon Steam and Electric 
Railways, Bridges, Buildings and Foundations. 











Railway Engineering 
ONE YEAR—ONE DOLLAR 


SPECIAL OFFER 
In connection with our new book 


TRACK STANDARDS 
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Hicks Locomotive & Car Works, Chicago. 


Rails (New.) 
Atlantic Equipment Co., 
Rails (Second Hand.) 
Atlantic Equipment Co., New York. 
Railroad Coatings 


New York. 


Standard Asphalt & Rubber Co., Chicago. 


Railway Equipment and Supplies. 
Railway Supply Co., St. Louis. 
Railways Supplies, General. 
Buda Foundry & Mfg. Co., 
Railway Supply Co., St. Louis. 


Replacers, Car, and Engines. 
Adreon & Co., St. Louis, Mo. 
Rolling Steel Doors and Shutters. 
Adreon & Co., St. Louis, Mo. 

Rolling Stock. 
Atlantic Equipment Co., 
Hicks, F. M., & Co., Chicago. 
Roof Paint. 
Bird, F. W. & Son, East Walpole, Mass. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing. 
Bird, F. W. & Son, E. Walpole, Mass. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing Materials. 
Standard Asphalt & Rubber Co., 
Rovfing Materials, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Roofing Slates and Shingles, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Safety Gates. 
Buda Foundry & Mfg. Co., 
Sand Driers. 
Parkhurst & Wilkinson, Chicago, 
Scales. 
Buda Foundry & Mfg. Co., Chicago. 
Second Hand Equipment. 
Atlantic Equipment Co., 
Hicks Locomotive & Car Works, Chicago. 


Sheathing, Asbestos 


Chicago. 


New York. 


Chicago 


Chicago. 


New York. 


Franklin Mfg. Co., 


Shovels. 
Jackson Tool & Shovel Co., 
Ind 


Franklin, Pa. 


Montpelier, 


nd, 
Railway Supply Co., St. Louis. 
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Shutters, Rolling Steel. 









Tie Plates. 


























BOWSER SIGNAL TOWER INSTALLATION 








store-houses, machine shops, coach yards and signal towers. 














Adreon & Co., St. Louis, Mo. Adreon & Co., St. Louis, Mo. \. 
Columbus Steel Rolling Shutter Co., Co- Spencer Otis Co., Chicago. 
lumbus, O. Telephone Extension Bells. 
Signal Lamps. Schwarze Electric Co., Adrian, Mich. 
Adreon & Co., St. Louis, Mo. Ties, Steel. 
Railway Supply Co., St. Louis. Galt, Thomas A., Sterling, Ill. 
Signals. Tool Steel. 4 
Adreon & Co., St. Louis, Mo McInnes Steel Co., Corry, Pa. 
Slide Rules, : . Track Drills. 
Kolesch & Co., New York. Buda Foundry & Mfg. Co., Chicago. 
Smoke Jacks. Baldwin Steel Co., New York. 
Dickinson, Paul, Chicago. McInnes Steel Co., Corry, Pa. 
Stand Pipes. Millers-Falls Co., New York. 
Adreon & Co., St. Louis, Mo. Reed Co., Francis, Worcester, Mass. 
Station Paint. Track Gauges and Level. 
Wadsworth-Howland Co., Chicago. Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Steam Shovels. 
Atlantic Equipment Co., New York. Track Jacks (See Jacks.) 
Torbert, A. C. & Co., Chicago. Track Laying Machinery. 
Steel for Track Drills and Tools. D. I. Holman Track Layer Co., Chicago. 
McInnes Steel Co., Corry, Pa. Track Signs. 
Steel Ties. Adreon & Co., St. Louis. 
Galt, Thomas A., Sterling, Il. Buda Foundry & Mfg. Co., Chicago. 
Track Materials. 
ae ee W. P., Chicago. Indianapolis Switch & Frog Co., Spring- 
Standard Cattle Guard Co., Birmingham, field, O. 
Ala. Track: Tools. 
Stoves. Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. Buda Foundry & Mfg. Co., Chicago. 
Structural Iron Paints. ; Turnbuckles. 
Carey Mfg. Co., The Philip, Cincinnati, O. Cleveland City Forge & Iron Co., Cleve- 
St. Louis Surfacer & Paint Co., St. Louis. land. O. 
oe ee Co., Chicago. waseinine 
urveying Instruments. : 
Hanna Mfg. Co., Troy, N. Y. Devoe, F. W., & Co., New York. 
Kolesch & Co., New York. Velocipedes, Railway. 
Switch Indicator Bells. Railway Supply Co., St. Louis. 
Schwarze Electric Co., Adrian, Mich. Water Columns. 
Switches and Switch Stands. American Valve & Meter Co., Cincinnati. 
Buda Foundry & Mfg. Co., Chicago. Water Proofing. 
Indianapolis Switch & Frog Co., Spring- Standard Asphalt & Rubber Co., Chicago. 
field, O. Water Softening Apparatus. 
Tackle Blocks. Kennicott Water Softener Co., Chicago. 
Patterson Co., W. W., Pittsburg, Pa. Water Tanks. 
Tanks and Tank Fixtures. Adreon & Co., St. Louis 
American Valve & Meter Co., Cincinnati. Railway Supply Co., St. Louis. i 
Otto Gas Engine Works, Chicago. Wire Rope. 
Jackson Tool & Shovel Co., Montpelier, Railway Supply Co., St. Louis. 
Ind. Wrecking Cars. 
Millers-Falls Co., New York. Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. Wrecking Frogs. 
Walters & Okell, Ft. Madison, Ia. Railway Supply Co., St. Louis. 
Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. For that reason 
it is recognized as , 
‘ 
[ 
AILWAY | 
OIL STORAGE SYSTEM , 
, 
: 
Bowser equipments have 
e e ‘ 
been installed and are in suc- 
cessful operation in oil houses, 
Q 
Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VII. 
q 
K 
S. F. BOWSER @ CO.,, inc. 
FORT WAYNE, INDIANA = 
@ 
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FOSTER 
INTERLOCKING SWITCH STAND 


TYPE A 


4 * 


I 
. ONE MOVEMENT OF ONE LEVER PERFORMS THREE OPERATIONS. 


. Moving the lever from 1 to 2 closes the switch; from 2 to 3 interlocks points; from 3 to 4 clears home 
and distant signals, 

. Moving lever from 4 to 3 sets home and distant signals to danger; from 3 to 2 withdraws interlock; from 
2 to 1 opens switch. 

. EASY AND SIMPLE TO OPERATE. 

. While all operations are accomplished with one lever it only requires power enough for one operation 
at a time. 

. Each gear remains locked except when performing its function, and each operation must be completed be- 
fore the next is possible. 

. SIGNALS CANNOT BE CLEARED UNLESS POINTS ARE INTERLOCKED FOR MAIN LINE. 

. If point does not come up to stock rail, plunger will not enter lock bar and lever will stop between 2 and 3. 

. All stands are provided with chain sheave to connect with distant signal. 

. Switch crank throws 180 degrees and locks on dead center. Pressure on the points will not throw the lever 
over. 

. When the lever is down on either side all gears are out of mesh and locked on driving gear. 

The strain on wires from distant signal will not turn the lever as teeth do not engage till lever is raised 

above latch. 


. DOUBLE PROTECTION FOR SWITCH POINTS. TWO INDEPENDENT CONNECTIONS FROM 
POINTS TO TIES. 
. Connecting rod and lock bar connect with points independently providing against defective switch connec- 
tions. 
. The interlock is spiked to ties before stand is set and the stand will lift off without disturbing the inter- 
lock. 
. If interlock connection is made below top of ties it holds point safe if switch connection is defective or 
destroyed. 
. EASY AND SIMPLE TO INSTALL. 
. Notch ties and spike: interlock in position located according to length of connecting rod. 
. Set stand with feet against steel plate and spike down. Latches are on the housing and need not be 
spiked separately. 
. PROTECTION OF DISTANT SIGNAL PROVIDED WITHOUT EXTRA LEVERS TO OPERATE. 
To switch cars on main line and keep signals set at danger move the lever between positions 1 and : 
. In opening the switch the first mevement of the lever sets the signals to danger before the switch is 
unlocked. 
. If the switch is left open the distant signal is held at danger and protects approaching trains. 
. A COMPLETE INTERLOCKING UNIT FOR SINGLE FACING POINT SWITCHES. 
. This stand is especially adapted to outlying facing point switches. 
. It provides interlock and distant signal protection for facing point switches. 
All operations being under control of one lever it does not require experienced men to operate it. 
. hs hen the lever is moved from one side to the other each operation is completed in its proper order. 
Each operation has to be properly executed and completed before the next one is possible. 
. Connection from the chain sheave can he made by wire to distant signal, or 
signals. 
. Foster interlocking switch stand.: 
. Only ane lever for all operations. 
. Sent on approval. 
. Tested by a year’s service. 
. Easy to install and easy to operate. 
. Reliable and positive mechanism. 


FRANK M. FOSTER “venue. Columbus, Ohio 


to pele changer for power 
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Mr. S. Shields has been appointed general air brake 
inspector of the Atlantic Coast Line, with headquar- 
ters at Wilmington, N. C. 

Mr. D. J. Redding, master mechanic of the Pitts- 
burg & Lake Erie, has been promoted to assistant 
superintendent of motive power with headquarters 
at McKees Rocks, Pa. This is a new office and the 
change is to become effective at once. Mr. Redding 
is president of the Railway Club of Pittsburg. 

Mr. W. L. Allison, mechanical engineer of the At- 
chison, Topeka & Santa Fe, with office at Chicago, 
has resigned to accept a position with the Franklin 
Railway Supply Co., New York City. 

Mr. F. B. Shimer has been appointed general store- 
keeper of the Lehigh Coal & Navigation Co., at Lans- 
ford, Pa. 

Mr. Gordon 
Transcontinental Railway Commission, Canada, has 


Grant, inspecting engineer of the 
been appointed chief engineer of the Transcontinen- 
tal Railway, to sueced Mr. Hf. D. Lumsden, resigned. 

Mr. R. 


land, Cincinnati, Chicago & St. Louis at Indianapolis, 


Neikirk, supervisor of track of the Cleve- 


Ind., has been appointed supervisor of the Indianapolis 
Union, Indianapolis, Ind., vice Mr. G. W. Rohrman, re- 
signed. 

Mr. W. E. 
gineer of the Trunk 
Alta., vice Mr. R. W. Jones. 

Mr. H. C. MeCluer has been appointed chief engi- 


Mann has been appointed division en- 


(grand Pacific at Edmonton, 


neer of the Memphis, Paris & Gulf, with office at 
Nashville, .\rk., succeeding Mr. E. La Manna. 


Mr. W. F. 


division of the St. Louis Southwestern, has resigned 


Sparks, roadmaster of the Forth Worth 


to accept the position of roadmaster of the St. Louis, 

Brownsville & Mexico, with headquarters at Kings- 

ville, Tex, 
me. €. L. 


mechanical 


Dougherty has been appointed acting 
engineer of the Cleveland, Cincinnati, 
Chicago & St. Louis, with headquarters at Indiana- 
polis, Ind. Ile succeeds Mr. B. O. Lockwood who re- 
signed recently to take a position with the Pressed 
Steel Car Co. 


Mr. W. 


car foreman of the Texas & Pacific at Longview Junc- 


M. Scroggins has been appointed general 


tion, Tex., in place of Mr. Thomas Welch, who has 
resigned, 

Owing to the illness of Mr. J. W. Petheram, chief 
engineer of the Missouri, Kansas and Texas R. R. of 
Texas, Mr. A. M. Acheson, now superintendent of 
the Trinity division, has been appointed acting chief 
gineer of the Texas lines. Mr. 
succeeded as superintendent by Mr. C. 


Acheson will be 
H. Huddleston, 
now a conductor. 


Mr. O. H. P. Connell, Winston-Salem, N. C., has 
been appointed chief engineer of the Winston-Salem 
South Bound Ry., at Winston-Salem, N. C. 

Mr. John P. Dunn, for 37 years with the engineer- 
ing department of the Philadelphia & Reading, has 
resigned and will engage in the hotel business at 
Atlantic City, N. J. , 

Mr. J. VF. Bolleau, supervisor of buildings and 
bridges of the Iowa Central, has resigned and Mr. 
S. J. Johnson, bridge foreman at Oskaloosa, Iowa, 
has been promoted to the vacancy. 

Mr. Charles M. Jacobs; consulting engineer of the 
Pennsylvania R. R. tunnels at New York city, and the 
man who designed the McAdoo tunnels, left on the 
Mauretania Aug. 4 for Europe on a vacation. This is 
his 76th trip across the Atlantic. 
by the workers of the tunnels, the men who dug the 
tubes, with a bronze bust of Mr. McAdoo, which will 


He was presented 


be on exhibition at the Metropolitan Museum of Art 
shortly. 

Mr. Joseph Walker has been promoted from general 
foreman to master mechanic of the Illinois Centrai 
shops at East St. Louis, in place of Mr. W. McIntosh. 
transferred to Memphis, Tenn. He is succeeded by 
Mr. James Hoflich, whose previous position as round- 
house foreman has been filled by Mr. Frederick 
Aunge, who was assistant. 

NMy.. T.. }. 


Alton, at Chicago, has been appointed general fore- 


Burns, general foreman of the Chicago & 


man of cars with authority over the entire Alton sys- 
Mr. 


Burns succeeds, with extended jurisdiction, Mr. J. 


tem, with headquarters at Bloomington, III. 
Hl. Milton, who resigned last spring to go with the 
Chicago, Rock Island & Pacific at Shawnee, Okla. 

Mr. Hl. P. Latta, general foreman of the Interna- 
tional & Great Northern shops at Palatine, Tex., has 
resigned. 

Mr. H. W. 
ter mechanic of the New Orleans Great Northern in 
place of Mr. F. 
resigned. 

Mr. William Smith, who has been with the motive 
power department of the Pittsburg & Lake Erie for 


Burkheimer has been appointed mas- 


Schledorn, acting master mechanic, 


many years, has been promoted to general foreman of 
Mr. J. R. 
Radcliffe, who has had charge of the apprentice work 
at the shops, has been made foreman of the machine 


the machine shops at McKees Rocks, Pa. 


shop, succeeding Mr. Smith. The position of general 
foreman is a new Office. 

Mr. Charles J. McNulty has been appointed master 
mechanic of the Salt Lake & Ogden. 

Mr. Edward Posson, Santa Fe, engineer of car con- 
struction, will hereafter report direct to the vice-pres- 
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3uck, superintendent of motive 


M. P. 
power, having charge only of the locomotive depart- 


ident; Mr. 
ment. 

Mr. John Tonge, master mechanic and master car 
builder of the Minneapolis & St. Louis, has tendered 
his resignation, effective September 1. Mr. Tonge 
was born at Stalybridge, Lancashire, England, in 
1841, and was educated in the common schools. He 
entered railway service on June 4, 1864, since which 
time he has held the following positions: To April, 
1874, machinist, Central Ohio Ry.; 1874 to December, 
1883, machine shop foreman of the Newark shops of 
the Baltimore & Ohio; -January 1 to September 1, 
1874, journeyman machinist of the Minneapolis & 
St. Louis; September, 1884, to November, 1891, ma- 
chine shop foreman of the same road; from that date 
till the present time he has held the position of master 
mechanic and master car builder. 

The American Railway Engineering and Main- 
tenance of Way Association has sent out the fol- 
lowing notice to its members: “Mr. W. S. Dawley, 
treasurer of the association since its formation in 
1899, has resigned on account of removal to China, 
and Mr. C. F. Loweth, engineer, and superintendent 
bridges and buildings, Chicago, Milwaukee & St. 
Paul Ry., 1359 Railway Exchange building, Chicago, 
Ill., has been appointed to fill the vacancy, effective 
August 1, 1909. Acknowledgement is hereby made of 


The Maintenance of Way Department 


Tie Plates 


Editor, Railway Engineering: 

In order to help the good work along I beg permis- 
sion to say a few words relative to tie plates, their 
uses and results. I have on my division the Goldie 
claw plate with shoulder and Wolhaupter shoulder 
plate with ribs, which are both good reliable plates. 
The Goldie plate when once placed will never allow 
rail to spread, even on the sharpest curves, providing 
the ties are any good, but it is very difficult to gauge 
track where Goldie plates are used on both sides. I 
have gotten some very good results by using Goldie 
plates on high or outside rail of curves and the Wol- 
haupter ribbed plate on low side. On straight track 
where soft ties are used the Goldie and Wolhaupter 
plates should be used in the same manner, Goldie 
plate being placed on line side of track and Wol- 
haupter on gauge side and by using the two kinds of 
plates together I find that it is much easier and more 
satisfactory for men to do their gauging of track, by 
simply moving the Wolhaupter plate, which is placed 
on gauge side, never disturbing the Goldie plate, as 
it is very difficult and in fact almost impossible to 
change or re-gauge with Goldie plates unless plate is 
taken up entirely and given a new location in order 
to keep claws from running back to old holes. I have 
had some experience with various other kinds of tie 
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the efficient and valuable services rendered the Asso- 
ciation by Mr. Dawley as custodian of the funds of 
the Association during the past ten vears, and of his 
earnest efforts to promote the interests of the organi- 
zation as a member of the board of direction. Proper 
action will be taken at the next annual convention of 
the Association to show its appreciation of Mr. Daw- 
ley’s services to the organization as a whole.” 

W. A. Hopkins, electrical engineer of the Wabash 
at Decatur, Ill., has resigned to engage in other busi- 
ness. 

\. B. Embury, master mechanic of the Oklahoma 
and Pan Handle divisions of the Chicago, Rock Island 
& Pacific, with headquarters at Chickasha, Okla., has 
had his jurisdiction extended to include Sayre Station, 

Mr. Frank Lane has been appointed the electrical 
engineer of the -\Wabash, succeeding Mr. W. A. Hop- 
kins, resigned. 

The office of Mr. Joseph O. Osgood, chief engineer 
of the Central of New Jersey, has been transferred 
from Jersey City, N. J., to New York. 

Mr. E. B. Van Aiken has been appointed the road 
foreman of equipment, St. Louis division of the Chi- 
cago, Rock Island & Pacific, with office at Eldon, Mo. 

Mr. P. O’Connor has been appointed an assistant 
roadmaster of the St. Louis Southwestern of Texas, 
with office at Commerce, Tex., succeeding Mr. W. F. 
Sparks, resigned. 


plates with poor results—smooth bottom plates, flange 
plate without shoulder and one single-center ribbed- 
plate, all of which I find are but very little improve: 
ment over none at all. 





[ have on my division a series of four (4) degree f 
curves where I laid new rail in May, 1906, and at time 
of installing rail put Goldie tie plates on both sides, 
ties all oak and there has been no spreading of track 
since, but prior to the time the Goldie plates were pu 
on these curves, they had to be gauged 2 or 3 times 
a year. As this is a busy time of year and | have 
lots of work to do, will close my argument and try 0% 
say more next time. 

Yours truly, 

Indiana. Roadmaster. 


Ties and Tie Plates 


First—Suggestions as to specifications and inspec 
tions. 

A first class tie should be 8 ft. long, of clear bod] 
wood free from bark or heart wood. [fi 
sawed tie it should be 6x9 ins. If hewed, it shoul! 
be level on 2 sides 6 ins. thick and should not be le 
than 8 ins. at its small end or more than 12 ins. at th 
Second class ties should be any that ¢ 





spongy 


wide end. 
not reasonably come up to this standard. They shot! 
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be thoroughly inspected both as to dimensions and 
quality on all sides and no cull ties should ever reach 
the repair gangs. 

Second—Kinds of wood to use on the different lines 
of this system under various conditions. 

For main tracks nothing but first class white oak or 
yellow pine ties should be used, preferably oak, for 
the reason that they have the longest life that can be 
expected from ties, and the less seldom the road-bed 
of the main line is disturbed for tie renewals the 
more perfect our track. On branch lines first class 
cedar ties with tie plates will be found to give good 
service according to the traffic or quality of the rail 
that is laid on them. 

Third—Statistics as to the cost and life of ties we 
are now using considered with reference to different 
kinds of wood under different conditions of ballast, 
traffic, ete. 

White oak ties of first quality have been found to 
last 8 years under heaviest main line traffic if new and 
fresh when put in track. Other oak ties that have 
been a long time in piles before being put in track 
Yel- 


low pine ties of first quality I have found to require 


have been found to require renewing in 5 years. 


renewing in 7 to 8 years, their evidence of decay be- 
ing that they split open, or in getting wet in the heart 


they burst open from the inside. This applies to main 


line and gravel ballast. In yards where drainage is 
not good or in cinder ballast, oak or yellow. pine ties 
will wear out in + or 5 years, their deterioration being 
principally from the bottom, caused by poor drainage 
or the chemical action of cinders, in many “cases the 
top of the tie remains quite hard when the bottom is 
entirely gone. Good cedar ties have been found to 
last for 10 years under the above conditions, their 
only failure being the cutting or chafing the rail into 
the timber under heavy traffic, but which can be over- 
come by the use of tie plates, the general use of 
which has not been long enough to determine just 
what life they will add to cedar ties under these con- 
ditions. 

Fourth—System of regulating renewels of ties per 
annum per mile, per rail, ete., main line and_ side 
tracks, including best method of making renewals. 

Ties should be so handled that not any more ties 
should be removed from the track in 
or from any mile of track, or any length of rail, than 
will renew all the ties in the number of years found 
Where previously ties have 


any one year, 


to be the life of the ties. 
been put in out of a face, it will require some time 
to work into a system of general light tie renewals, 
but this can be accomplished by foreman of repairs 
using care and selecting only the very worst ties first 
for renewal. In long passing sidings ties should be 
handled same as in main tracks. 
age tracks it is better to give the track a light lift every 
2 or 3 years and renew all bad ties in so doing. In 


In yards and stor- 


carrying out the above system in handling ties it will 
be found that many single ties will have to be put in. 
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The best method to do this is to raise the spikes each 
side of the tie to be taken out, dig out in front of the 
tie, but not any deeper than its bed, push the tie for- 
ward and by springing up the rail the tie can be 
pulled out. The depth of the tie then to go in should 
be carefully noted, the bed of the old made to suit 
the new tie and the tie pulled in and carefully filled. 
In this way the solid bed of track which is the most 
important part of the permanent way will not have 
been disturbed. F 

Fifth—Directions to be observed to prevent the de- 
struction of ties in spiking, spacing, ete. 

Ties should never be handled by sharp pointed pick 
or tie hook. Nothing will lessen the life of a tie 
more than being punctured by this careless way of 
handling. They should be handled exclusively by 
hand in putting them in track, placing in perfect posi- 
tion at right angles to the rail and spiked to true 
gauge, spike driven perpendicular to save all further 
necessity of having to pull them again. 

In spacing ties the head of claw bar will be found 
to be least injurious to ties in knocking them around, 
beside being the proper tool with which to do the 
work, spikes frequently having to be pulled in spacing. 
The practice of spacing ties with spike mauls or short 
pieces of rail should not be allowed in any case. 

Sixth—Under what conditions is it wise and eco- 
nomical to use tie plates. What design of tie plate is 
recommended ? 

Tie plates should be used on all curves 4 degrges 
or over on main track. They should be used under 
the main track rails at all switches and they should 
be used on cedar ties in all track. The Goldie tie plate 
with the outer rib, in my estimation, is the best from 
a holding standpoint, if they could be constructed as 
to have the claws lengthwise of the plate instead of 
at right angles. Something more is required on all 
tie plates of the Glendon, Wolhaupter or Servis pat- 
tern to hold the rail. This is supplied in the Goldie 
in the shape of an outside rib which prevents cutting 
the spike with flange of rail. 

Seventh—Cost of putting ties in with different kinds 
of ballast, method of working, etc. 

As in no other item of Maintenance of Way can 
more extravagance, waste and consequent expense be 
entailed than in the renewal of ties, foremen in many 
instances renewing ties that would do another year in 
order to make a record; it should not be how many 
ties can be put in by a given number of men in a 
stated time, but rather how few could be well and 
judiously put in. In gravel ballast 12 ties per day per 
man, and in stone ballast 10 ties per day per man, 
properly placed in track, is a good day’s work. The 
best method of working is to have two men together, 
each two men taking a rail and putting in what ties 
are required and finishing up as they go. 

New York. Roadmaster. 

[This letter and the following were written several 
years ago upon request of Division Engineer. | 











Ties and Tie Plates 

Answers to same questions as given i: preceding 
letter: 

1.—Specification should state what is wanted pre- 
cisely and concisely and in plain terms and inspection 
made rigidly in accordance, 

2.—Yellow pine, best quality. 

3.—Yellow pine ties first class about nine years on 
main line; have no statistics relative to other work. 

4.—Personal examination by careful Foreman care- 
fully watched by Supervisor and Assistant. 

).—Drive spikes straight and square with the rail. 
Move with bars or strike on under side with maul for 
spacing. Use no picks for removing tie. Use tie 
plugs whenever spikes are drawn. 

6. On main line curves. All switch leads of any 
importance. Base lines and sharp curves in yards 
and on sidings. 

7.—0.135 in gravel ballast, 17 cents in stone bal- 
last; 10 to 12 cents in yards. In general, [ think it 
better to put in ties before Summer work of surfacing, 
lining, etc., is done, except where track is to be raised, 
then the work can be facilitated by being done jointly. 

Yours truly, 
New York. Roadmaster. 


Ties and Tie Plates 


1—The best quality of cross-ties should be used for 
the main line track. Either white oak or yellow pine 
perfectly sound and straight. In all cases they should 
be of even thickness and free from sap, the ends to 
be sawed off square. 

2—Yellow pine or white oak should be used on 
main line, sharp curves and in yards where there 1s a 
heavy traffic. Cedar with tie plates in vards, storage 
tracks and where there is light traffic. 


3.—Cost of tie vellow pine, fifty-eight cents; cedar, 


forty-seven cents. The average life of yellow pine 
ties is about seven to eight vears and cedar ties about 
nine years. 

4.—In regulating the renewel of ties the 


's 


foreman 
should go over his section carefully and count the poor 
ties on each mile that are required for the following 
vear, which averages about two ties to every 30-ft. 
rail or 352 ties per mile. 

5.—Spikes should be driven plumb about 21% inches 
from edge of tie and when spike is drawn the hole 
should be immediately plugged. Ties should always 
be spaced evenly and at right angles to the track. 

6.—Tie plates are required to prevent cutting of the 
tie by the rail and thus prolong the life of the tie. | 
consider it economical to use the plates on cedar ties 
in storage yards and where traffic is light. On main 
line and where yellow pine or oak ties are used would 
prefer not to use any unless the Goldie plate is used, 
which I consider the best the tie plate made. 

7.—The cost of putting ties in stone ballast is about 
fiftcen cents per tie and in gravel ballast eleven and 
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one-fourth cents per tie. In putting in ties on straight 
line if rail is not in, good surface I would raise it 
level to save labor. If track is good and needing new 
ties I would renew without raising by trenching be- 
side old ones that should be removed in order to put 
in new ones. 

Yours truly, 

Roadmaster. 


Ties and Tie Plates 


2.—White oak, yellow pine and cedar ties. Tie 
plates to be used with cedar ties. 
3.—Life of oak and pine ties on gravel ballast from 


New York. 


seven to eight years; on sand ballast about six years 
and cedar ties from ten to fifteen years. 

4.—To raise track about one-inch draw out the old 
ties and put new ties on the old bed. There should 
not be more than three or four new ties put under one 
rail each vear where this can be done with safety. 

5.—When the track is raised one inch ties can be 
spaced with bar with less damage to them. Spikes 
should be driven square with the rail. When spikes 
become twisted they should be drawn, hole plugged 
and spike driven over. 

6.—Tie plates should be used on cedar ties at all 
places and on sharp curves. I think it would be a good 
idea to use them on pine ties. 

7.—On account of a very wet spring I have put in 
some ties without surfacing the track, cost from nine 
to eleven cents each. I would prefer to raise the track 
and tie it at the same time if everything was favor- 
able. 

Yours truly, 
New York. Roadmaster. 


Ties and Tie Plates 


1.—Specifications for Cross Ties.—Ties must be cut 
from sound live white oak, rock oak or chestnut tim- 
ber, free from decayed knots, wind shakes and other 
imperfections, felled between the months of October 
and April. 

l‘irst Class 
one-half inches thick not less than seven inches not 


Pole ‘Ties.—Pole ties must be six and 


more than twelve inches face. Either sawed or hewed 
faces will be accepted. Ties must be peeled of bark 
and be eight feet long and square at both ends. 

Second Class Pole ‘Ties—Same as first class with 
the exception that they should have not less than six 
inches face. 

lirst Class Sawed Ties.—Ties must be sawed on 
four sides and be six and one-half inches thick, not 
less than nine inches nor more than ten inches face 
and without wane. They must be eight feet long and 
square at both ends. 

Second Class Sawed Ties.—Same as first class with 
the exception that they be not less than seven inches 
face and not more than one-half inch wane on each 
side of face. Ties not squared at ends and varying 
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more thangone inch from proper length will not be 
accepted. Ties must be delivered on the line of the 
railway, evenly piled in ranks or tiers like cord wood, 
leaving at least three feet between each pile, upon 
ground as high or higher than grade of the road or 
acceptable to Supervisor and about eight feet from 
nearest rail, each pile marked plainly with owner’s 
name. 

Inspection.—Inspector should have a pole 8 ft. 1 in. 
long with mark at 7 ft. 11 in. and at 8 ft. He should 
stand at one end of the tie pile and have men who 
handle ties roll ties over so he can see four sides and 
examine both ends. 

2. Yellow pine on main line up to curves of 5 de- 
grees, from five degrees up, white and rock oak. 
Branch track and yards and sidings, chestnut and 
cedar up to curves of four degrees, yellow pine from 
four degrees up to eight degrees, from eight degrees 
up, oak, 
main 
Yellow 


pine, eight years; branch track oak, seven years; yel- 


3. Lite of oak ties on this sub-division of 


line is about six years under heavy traffic. 


low pine, nine years; cedar, twelve years; clay and 
cinder ballast. 

» 4. 
would be about two ties per rail per year. 


Three hundred and fifty ties per mile which 
In putting 
in ties where roadbed is clay and ashes, track should 
be raised each year at least one inch in order to let 
new ties in on old ballast and save breaking up tie bed. 
Where roadbed is good gravel track should be raised 
about an inch every other year and arrange so as to 
raise half the section each vear. 

5. In spiking ties spiker should be careful to drive 
spikes as straight as possible and start where there is 
no check or where spike would come in contact with 
check. Tie plugs should be used in all places where 
spikes have been removed. In spacing ties ballast 
should be removed proper distance ahead of ties and 
spikes should be loosened and rail sprung so as to 
allow ties to move easily. A small cedar tie or fence 
post should be used to drive ties forward. In doing 
this there should be two spikes driven in each side of 
tie or post about two feet from each end. By using a 
than at each side of the tie or post the tie can be spaced 
very rapidly without destroying ties in track. 

6. Would suggest using tie plates on all yellow 
pine ties, on main track on cutves from four degrees 
up and on oak ties on curves from five degrees up, on 
all sharp curves, in yards and sidings where traffic is 
heavy. On cedar ties on all curves from one degree 
to four degrees and on tangent where traffic is heavy. 
Tie plates I have been receiving made up as per 
standard blue print are satisfactory. ; 

7. Cinder and clay ballast ten and one-half cents, 
gravel ballast eleven and one-third cents; stone bal- 
last eighteen cents. Based above for ashes and clay 
a raise of one inch by tamping ties at ends and then 


going back knocking dirt from out of the ends of ties 
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that come out and sliding ties in on old bed and 

giving necessary tamping. Stone ballast removing old 

ties and putting in new ties without any raise. 
Yours truly, 


New York. Roadmaster. 


Ties and Tie Plates 


‘The standard specifications are quite satisfactory 
to the committee with the exception of those referring 
to the thicknes of the tie. This, it is believed by most 
should be seven inches to give during the whole life 
of the tie sufficient timber to prevent the point of the 
spike from coming through. Many ties my be sound 
enough to remain in track after l-in. of cutting if 
properly adzed, which would have to be removed 
There is also 
considerable wear from the under side of the tie due 


if the tie were only six sinches thick. 


to tamping and to abrasion by the ballast which 
should be allowed for. Further with our form of 
cross-section of roadbed requiring 3-ins. of the tie to 
be exposed at the ends, it is believed that better line, 
especially on curves, can be maintained with this extra 
inch of wood in the ground to resist lateral motion. 
Uniformity of thickness is especially desirable in ties 
to be used in gravel ballast in order that where they 
are to be put in without raising track, the old bed 
need not be disturbed by having to dig out for a 
thicker tie than the Uniformity in 
width is especially to be sought for in ties for our 
three tie joints, as it is impossible to tamp the joints 


one removed. 


properly if large ties are placed at them and their use 
at the quarters renders it difficult to keep good a sur- 
face. The concensus of opinion is strongly in favor of 
hewn ties, but there is no reliable information in the 
Committee's hands on which to base a comparison of 
their life as compared with that of sawed ties. The tie 
hewed or sawed on four sides is much more uniformly 
sized than the pole tie. The difference in price be- 
tween the two may make it desirable to use the pole 
tie in some cases. In any case the upper and lower 
surfaces of the tie should be strictly parallel and as 
free from wind as possible to save labor of adzing to 
fit the rail later. 


It is most important that before placing contracts 
for ties, on the fulfillment of which the supervisors 
are dependent for their supply, it should be definitely 
known from an examination of the contractors’ re- 
sources, that he will be able to furnish the full number 
of ties which conform rigidly to the specifications. This 
is especially important on local contracts in regions 
where timber supply is on the decrease. Where pos- 
sible ties should be inspected at the point of shipment 
to save rehandling. If this cannot be done it is believed 
that the tie vards should be established at convenient 
points and provided with ample room and facilities for 


The 


receiving, inspecting, storing, and reshipping. 


inspector should have thorough knowledge of timber, 
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especially of its diseases, and ability to readily and 
positively distinguish the different varieties of the same 
species of timber, especially oaks. 


KINDS OF WOOD TO USE ON THE DIFFERENT LINES OF THIS 
SYSTEM UNDER VARIOUS CONDITIONS. 


lor the main line and important branch lines under 
heavy traffic the best of white oak or yellow pine 
should be used. On lines of light traffic where the 
element of rot would be a greater factor in the dete- 
rioration of the tie than the wear and cutting due to 
hard usage, good cedar ties may be used if plated. On 
branches where vak of good quality or chestnut can 
be obtained at a reasonable price they may be used. 
The yellow pine should be of the long leaf variety 
and off a stump that has not been tapped for pitch. 
The principal defect of these ties is brittleness, split- 
They re- 
quire more care in spiking to prevent breaking out at 


ting and decay from the bottom upward. 
the side than do other kinds. Such difference in defi- 
nition exist in different. localities as to what “rock 
oak” is, that the retention of the word in the specifi- 
cations is believed to be source of danger except where 
the inspectors are exceedingly well trained. The offer- 
ing of ten cents more for local oak ties than for chest- 
nut is a great temptation to the contractors to put in 
oak ties of many inferior grades under the heading of 
“rock oak,” many such lasting only three or four years 
as against six or seven years life of the chestnuts, for 
which ten cents less is paid. Wherever ties of different 
woods are used on the same territory they 
should be kept separate, each on its particular part of 
the section. Of course if both white oak and yellow 
pine are furnished the oak should be laid on the 
curves. Cedar ties even if well plated are hardly suit- 
able for heavy- curvature except under very light traf- 
fic. The yellow pine tie appears to be the least 
affected by frost of any. 


STATISTICS AS TO THE COST AND LIFE OF TIES WE ARE 


NOW USING, CONSIDERED WITH 


DIFFERENT KIND OF WOOD UNDER DIFFERENT 


REFERENCE TO 


CONDITIONS OF BALLAST, TRAFFIC, ETG. 


Below are given the average cost and life of first 
class ties of various woods in different kinds of ballast 
as based on the reports of the various members of the 
committee. 


Kind Average Cost Average Life 

Stone Gravel Cinders Clay Sand 
White Oak ........$ .59 i) Ty 7 6 6 
Yellow Pine .......  .57 9 EA 6% 8 5 


NST Wis /ecc asses Ss on 10% 10 a 9 
Chestnut } 


Yellow pine ties have a longer life in stone ballast 
than in gravel it is thought, and oak a still longer one 
proportionately, on account of its great hardness. 
While the life of all ties is materially shortened by 
the action of water on cinder ballast in wet cuts or in 


poorly drained vards, there are no figures to show that 
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their usefulness is decreased in cinder baHast if the 
same is kept thoroughly drained. 

Good white oak ties generally fail about equally 
from rot and from cutting, yellow pine from splitting 
or from bursting on account of internal decay. (In 
wet places from decay from the under side). Their 
spike holding qualities are believed to be inferior te 
those of oak. Cedars as a rule fail from cutting, en- 
largement of spike holes or, if the timber be old 
growth, Chestnuts are 
particularly susceptible to sun checking. The “rock” 
or other inferior grades of oak decay internally and 
are often deceptive on account of the outer shell re- 
maining hard while the inside is almost entirely rotted 


from piping or heart rot. 


away. 


The question of obtaining the maximum life from 
every tie is daily becoming more important for it is 
well known that the available supply of timber is de- 
creasing. If the tie can be made in any way to last 
while the timber for a new tie is growing, the present 
forests will supply the present demand; but at the 
present rate of consumption a large increase in the 
planting of new forests is imperative if wooden ties 
are to continue in use. Any method that will prolong 
the life of a tie to the time required to raise another 
to replace it will give it a life approximately equal to 
that of the rail and would have an important bearing 
on the method of renewal which is taken up under the 
next heading (The methods of tie preservations are 
the subject of special report.) 


SYSTEM OF REGULATING RENEWALS OF TIES PER ANNUM, 
PER MILE, PER RAIL, ETC. MAIN LINE AND SIDE 
TRACK INCLUDING METHODS OF MAKING 


RENEWALS. 


The proper basis for estimating tie renewal is prev- 
ious necessary tie removal. All ties and switch tim- 
ber when put in should be dated as per the standard 
recently adopted. The date mark, kind of work, loca- 
tion and cause of removal of all ties taken from track 
should be noted on the Foreman’s material reports. 
Such records extending over a period of years equal 
to the extreme life of the ties give absolute knowledge 
to be used in estimating on renewals. In the absence 
of such information the average life is guessed at with 
considerable accuracy and the total number of ties on 
the territory divided by this figure to get the quantity 
required for renewal for the year. Any empirical unit 
per mile or per rail length is unsatisfactory as it fails 
to take proper account of the kind of wood, age and 
weight of rail, percentage of grade and curvature, 
quality of ballast, amount of traffic, drainage, climatic 
conditions and standard of maintenance required. Un- 
till the present system of dating has begun to produce 
results it would seem to have each foreman go over 
his section carefully, markino all ties that he thinks 
should be removed, these markings to be examined 


later by the supervisor or assistant. The average 
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figures commonly used in estimating renewals are 350 
to 380 for main tracks, 250 to 300 for side tracks. This 
gives for main track from 2 1-3 to 3 new ties per 
30 ft. rail. In important yards ties will often wear out 
faster than in main tracks and no general rules for 
renewal can be made to cover all the local conditions. 


METHODS OF RENEWAL. 


In any consideration of a tie renewal it should be 
borne in mind that (1) the less frequently the track 
is disturbed, and (2) the more uniform the bed on 
which the tie rests, the better will be the track. 

While it is doubtful if the English method of whole 
sale renewal of ties, rail and ballast “out of face” (even 
when preservative methods have greatly prolonged the 
tie life) can ever keep all the track in as good riding con- 
dition as first-class American standards demand; it 
has the advantages of concentration of labor and infre- 
quent disturbance of track which would make a judi- 
cious compromise between it and the practice of indis- 
criminately tieing up every rail length each year, ap- 
pear well worth considering. It is believed that by 
general care a system may be gradually introduced 
vhereby one-fourth of every section is retied each 
year and practically no ties are put in on the re- 
mainder. Ties ought to, and most of them do, last 
eight years in main track under average conditions. 
The ties that are put in on the first quarter of the 
section ought to be good for that length of time but 
dy this method of working an opportunity is given in 
four years or at the time when the ties should be only 
over that portion and replace any 
It may be advisable 


half worn, to go 
where the wear is especially hard. 
on the main line to re-tie every third year doing up to 
a third of the section at a time, more especially where 
the sections are so short that the element of working 
at long range does not enter to such an extent. 


The important reason for the adoption of some such 
method as outlined above is that it enables us to ful- 
fill the second requirement of proper tie renewal name- 
ly, preservation of uniformity in the tie bed, by making 
and enforcing, for all cinder and gravel ballasted roads, 


the rule that ties shall not be dug in. No track raised 


on gravel or cinder will keep up to exact 
gauge for a year and it is safe to say that 


it will go down from 1-in. to 1%4-in. in gravel and 


from 1% in, to 2% in, in cinders in four years. There- 
fore on the quarter or other fraction of the sec- 
tion that is to have new ties in any given year, 
the track should all be raised from 1 in. to 2% in. 
according to ballast, the that 


should be tamped (and enough of those that are to be 


ties are to remain 
removed to ensure steady riding during the work) the 
decayed ties taken out, new o1.es put in, and every tie 
tamped both old and new to a uniform bearing, every 
tie thus being given a new bed at practically a uni- 
form lift above an uniformly compacted old tie bed. 
It is urged that this method of raising before tie re- 
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newal is the only practical way to obtain an undis- 
turbed tie bed under the whole of the track. Of 
course if it is really necessary to put in a tie here and 
there at places where there is no lift to be made, it may 
be done by drawing the spikes from the adjacent ties 
sufficiently to allow the rail to be raised enough to 
permit the old tie to be drawn out and the new one 
inserted. The above does not apply to stone ballasted 
with the force that it would if the stone furn- 
were of smaller size as it should admit of its 


track 
ished 
being properly tamped to a uniform bearing surface 
under the whole of the tie. 


DIRECTIONS TO BE OBSERVED TO PREVENT DESTRUCTIONS 


OF TIES IN SPIKING, SPACING, ETC. 


Ties should be handled by hand as much, and by 
tools as little as possible. The use of a pick or a tie 
hook even in pulling should be strictly prohibited. In 
spiking the first requisite is to have the tie held up 
firmly to the base of the rail and the second, a man 
that will bend his back enough to allow the hammer 
handle to assume a horizontal position at the end of 
the stroke. A great fault in spiking is to start the 
spike inclined and to draw it by subsequent blows to 
an upright position. This leaves in the tie a hole 
larger than the spike itself serving to admit water to 
the interior of the wood. All spike holes should be 
plugged as soon as the spike is drawn, the plug head 
being adzed off if necessary, and the spike driven in 
the plug if possible. 

In spacing ties, if the track is raised as it generally 
should be after rail renewal, the tie can be readily 
removed with a bar. If they have to be moved while 
tight they may be bucked with a fence post or small 
tie provided with handles and swung between two men 
as aram. A broad faced wooden mallet may also be 
used without harm but the proper tool for moving 
ties is the bar. 

The matter of adzing the tie to a true plane to fit 
the rail bases is very important as is the quick detec- 
tion of any tendency of the rail to cant and a prompt 
correction of this fault by adzing. Ties are often in- 
jured in stone ballast by the tamping pick as a result 
of the ballast not being properly dug out before tamp- 
ing, or by tamping under the extreme end and in a 
direction parallel to the length of the tie. It is also 
very easy to make a bad tie out of a good one by 


trying with a bar or pick to see if it is good. 


UNDER WHAT CONDITIONS IS IT WISE AND ECONOMICAL TO 
USE TIE PLATES? WHAT DESIGN OF PLATE IS 
RECOMMENDED. 


Where the price of two tie plates and the cost of 
applying them is less than the additional value they 
give the tie, they are of course economical. They 
may be economical where this condition is not ful- 
filled but where greater safety and stability, and de- 


creased cost of labor in regaging and less frequent 











expenditure of labor in tie renewal can also be counted 
in as well as the actual reduction in the “annual cost” 
of the tie. \Wiuth cedar tie plates are a necessity, on 
tangents with good white oak or yellow pine ties it 
may be doubted if they are not a luxury. They should 
be used on all curves on the main line and on all 
heavy curves, say over three degrees on branch lines 
of light traffic, also on all switch ties that have at all 
severe service and in all important curved yard tracks. 
Tie plates should be used under all frogs except where 
the traffic is exceptionally light. 

There is great diversity of opinion as to the design 
of plate to be used, some preferring the standard 
“Glendon” or “Wohlhaupter” while others want the 
Ii would seem that the at- 
“Goldie” plate is the shoulder 


“Goldie” or none at all. 
tractive feature of the 
that fits against the base of the rail and acts as a 
brace. While some prefer the claw leg of the “Goldie” 
many prefer the longitudinal rib of other designs. It 
is thought that a combination of the shoulder such as 
the “Goldie” has, with some means of securing the 
plates to the tie without damage to the wood fibre and 
which will combine the closeness of adhesion of the 
parallel rib and the resistance to lateral displacement 
that the “Goldie” claw shows, would be most accepta- 
ble to all. 


COST OF PUTTING IN TIES WITH DIFFERENT KINDS OF BAL- 
LAST, METHODS OF WORKING, ETC. 
The cost of putting in ties in the various kinds of 
ballast, as based on average of all reports, is given 
as follows: 


Ballast. 
Stone. Gravel. Cinders. Dirt. 
Highest Cost. ,.66.0.s0+-..18 13% 11% 11% 
IGOWREL COSE 6 sicieeuneeas's 13% 10 TY, 8 
PNPEARE “COS? i6cs0 ogee os 16 11% 10 10 


When the average allowance for each section has 
been made and-the ties begin to arrive they should be 
distributed by work train or shipped to the desired 
points by freight, unloaded and placed in standard 
piles, careful note being taken to detect any that have 
een Improperly passed by the inspector. If the ties are 
to remain piled through considerable dry weather they 
may be covered with a layer of sod to prevent their 
taking fire. When the ties that are to be removed are 
marked and the track raised, the new ties may be 
peddled out to place. All the spikes should be drawn 
from the old ties that are to come out and the same 
withdrawn with picks, the new ties placed by hand 
or by prying on end with a bar, care being taken if 
pole ties are used to put the large ends on the outside 
of curves and to alternate them as near as possible 
on tangents. The new tie should be put in heart side 
down and marked for the base of rail on the line side. 
It should then be carefully held up to both rails at 
once to see if there is any wind in the top surface and 
adzed if necessary to a true plane. The ties should 
be shovel tamped before spiking if the amount of lift 
requires it, then lined to base of rail, squared to the 
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rail, held up firmly, preferably with a bar on each side 
of the tie, and the spikes driven vertically and snug 
to the rail, not too close to the edge of the tie. Care 
should be taken to note again before spiking to gauge 
to have the tie square to the rail. In all, tamping the 
points to be watched are, to get the ballast under the 
rail, to have the men on the opposite sides of the tie 
tamp directly opposite each other and in uniform time, 
to tamp horizontally and to dig out the ballast prop- 
erly before beginning to tamp. 
track is surfaced, gauged and lined, the old ties should 
be examined and the date marked, kind of wood, loca- 


After the newly tied 


tion and cause of removal noted before the same are 
picked up for burning or for sale. 





Train Lighting Turbo-Generator Set 


’ 


The new Westinghouse “train-lighting” turbine- 
generator set meets the exacting requirements of a 
small steam-driven generating outfit for train-light- 
ing, other small-power, direct-current 
service, securing to a marked degree the advantage 


excitation, or 


of compactness and minimum weight which result 
from the improvements in design of both its 


electrical and steam elements. The generator output 
is 25 kilowatts at 125 volts, and is designed to run at 
3,600 revolutions per minute. The turbine element is 
of the impulse class but of novel construction. A sin- 
gle wheel is employed, involving a re-entrant path for 
the steam which is expanded practically to exhaust 
pressure in the nozzles. 

The generator is compound-wound, insuring close 
voltage, regulation, while its 4-pole field structure with 
auxiliary commutating poles, makes possible dimin- 
ished weight, and length of commutator, and thus, 
shortened overall dimensions, accomplished in no 
other design. The compact structural connection be- 
tween the turbine case and generator frame also con- 
tributes to shortening the overall shaft length, adapt- 
ing the outfit admirably installing in the re- 
stricted space of the baggage car, where, in train- 
lighting service it is intended to be placed. On ac- 
count of the possible oscillation and vibration of the 
car, oil rings are not relied upon for lubrication of 
the two bearings, an oil pump, attached to the tur- 
bine, being provided to insure circulation of oi] in am- 
ple quantity while the outfit is in operation. Pro- 
vision is also made for accurately balancing the rotat- 
ing part, avoiding any possible vibration that might 


for 


occur from this cause. 

A well-designed fly-ball governor and geared di- 
rectly to the turbine, controls a nickle-bronze_bal- 
anced puppet valve. The governor mechanism is 
unique in design, insuring excellent regulation, stab- 
ility, and certainty of operation. With the turbine is 
furnished a combined automatic and hand throttle 
valve, the automatic feature of which is operated by a 
weight held by a spring against centrifugal force, and 
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Train Lighting Turbo-Generator Set. 
entirely independent of the main governor. The ap- 
paratus is exceedingly simple and hence certain in its 
operation. The device may be regulated to come in 

at any predetermined speed. 

The new Westinghouse train-lighting turbo-genera- 
tor set, embodying superior advantage of lightness, 
empactness and efficiency, as above noted, was exhi- 
. bited, for the first time, in the Westinghouse space at 
the conventions of the Master Mechanics’ and Master 
Car Builders’ associations at Atlantic City. 





New Pennsylvania Station, New York 
The Pennsylvania Railroad placed in position the last 
piece of stone in the exterior of its new sta- 
tion in New York City. 


of stonework enclosing some eight acres of ground, 


This involved the completion 


and marks a most important step in the further prog- 
ress of this undertaking. 
To enclose this vast area has necessitated the build- 
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ing of exterior walls aggregating 2,458 feet—nearly 
half a mile—in length, and has required 490,000 cubic 
feet of pink granite. In addition, there have been 
utilized inside the concourse 60,000 cubic feet of stone. 
A total of 550,000 cubic feet of granite have thus been 
utilized in the construction and ornamentation of this 
building. It took 1,140 freight cars to transport these 
L7,000 tons of stone from Milford, Mass. 

In addition to the granite, the construction of this 
Duilding has called for the use of 27,000 tons of steel. 
There have also been set in place some 15,000,000 
bricks, weighing a total of 48,000 tons. The first 
stone of the masonry work on the building was laid 
June 15, 1908. The entire masonry was thus com- 
pleted in approximately thirteen months after the 
work was begun. 

Built after the Roman Doric style of architecture, 
the building covers the entire area bounded by Sev- 
enth and Eighth Avenues and 31st and 33rd Streets. 
The depth of the property on beth streets is 799 feet 
1114 inches, and the length of the building is 788 feet 
9 inches, thus allowing for extra-wide sidewalks on 
both avenues. The walls extend for 430 feet 6 inches 
from 31st to 32d Streets, the Seventh Avenue facade 
signalizing the main entrance. 

In designing the exterior of the building, Messrs. 
McKim, Mead, White, the 
pains to embody two ideas: 


architects, were at 
To express in so far as 
was practicable, with the unusual condition of tracks 
far below the street surface and in spite of the ab- 
sence of the conventional train shed, the exterior de- 
sign of a great railway station in a generally accepted 
form; and also to give the building the character of 
a monumental gateway and entrance to a great 
metropolis. 

Apart from these two ideas, the plan of the station 


was designed to give the greatest number of lines of 





























The Pennsylvania Station at New York, 8th Ave. Facade and 31st Street Side. 
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The Pennsylvania Station at New York, 7th Ave. Facade and 33rd Street Side. 


structure is really a monumental 
with entrances to the streets 


In this respect 


The 
the tracks, 
on its main axes and on all four sides. 
this building is unique among the railway stations of 
the world, affording the maximum amount of entrance 


circulation. 
bridge over 


and exit facilities possible. 
facade is composed _princi- 
at the 


The Seventh Avenue 


pally of a Roman Doric colonnade, double 


carriage entrances at the street ends and at the main 
front entrance for pedestrians in the center, each of 
the columns being 4 feet 6 inches in diameter and 35 
Above the central colonnade is an entabla- 


feet in diam- 


feet high. 
ture surmounted by a clock with a dial 4 
eter. The center of this clock is on the axial line of 
32nd Street, and 61 feet above the sidewalk. 


This Seventh Avenue facade was conceived espe- 
cially to express in largest possible fashion a monu- 
mental gateway. It may be compared in a greatly 


magnified manner to the Brandenburg Gate in Berlin, 


through which passes so much of the traffic of that 
city. 
The main body of the building approximates in 


height the Bourse of Paris, reaching 76 feet above the 
With entrances through each of the two 
Avenue there are 
or the width 


street level. 
corners of the station on Seventh 


carriage drives each about 63 feet wide, 


of a standard New York City Street, fronted by 
double columns and pediments. The frontage on 31st 
and 33rd Streets are similar. The walls of the ex- 


terior of the carriage drives are of pilaster treatment 
for a distance of some 279 feet. 

Midway along the sides of the building, signalizing 
the entrances on 31st and 33rd Streets, are series of 
columns of the same dimensions as those on the Sev- 
enth and Eighth Avenue facade, for a distance of 11% 
feet. Above these colonnades there are also sculp- 
tured groups supporting large ornamental clocks. For 
116 feet beyond there are interruped colonnades, after 


which the walls are of pilaster treatment to Eighth 


Avenue, with the exception of 45-ft. colonnades mark- 
ing entrances to the concourse. 

The Eighth Avenue frontage is treated on the plan 
of pilasters except for 44 feet 6 inches which are brok- 
en by columns into intervals of three spaces to mark 
another spacious entrance to the main floor of the 
concourse. 

One of the distinctive features of this building 1s 
the waiting-room, which extends from 31st to 33rd 
Streets, it walls parallel to Seventh and Eighth Ave- 
nues, for a distance of 314 feet 4 inches. The height 
of this room is 150 feet and its width 108 feet 8 inches. 
The walls of the waiting-room above the main body 
of the building contain on each side three semi-cir- 
cular windows of a radius of 33 feet 4 inches and 66 
feet 8 inches wide at the base. There is also a window 
of like size at each end of the waiting-room. 

The dignified design of the interior of the general 
waiting-room, while fully adapted to modern ideas, 
was suggested by the great halls and basilicas of 
Rome, such’ as the baths of Caracalla, Titus and 
Diocletian, and the basilica of Constantine, which are 
perhaps the greatest examples in history of large 
roofed-in areas treated in a monumental manner. 

While the facades of the station were intended to 
the these ancient 
Roman temples 
to be made upon the layman approaching the station, 
general waiting: 


suggest imposing character of 
and baths, the impression intended 


view of the exterior of the 


its huge semi-circular windows, is that of 


in full 
room with 
one of the leading railway stations of the world. 


The Lighting of Erecting Shops and 
Heavy Machine Shops 
By S. P. Knapp 


The artificial lighting of the work in erecting shops 


and heavy machine shops that the employees cal 
have working conditions equal to daylight, has, 
in the past, been a difficult problem. The great 
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Cooper-Hewitt Illumination of Machine Shop. 


height of the heavy cranes has made it necessary to 
place most, if not all, of the lighting units under- 
neath the cranes. In many instances it has been impos- 
sible to install lamps anywhere except on the side walls, 
although it is readily apparent that with an are or 
incandescent cluster in that position much of the light 
is absorbed by the dark walls, and consequently in 
the center of the room the lighting is most unsatis- 


factory. Again with low lighting from the side walls, 
locomotives or high machines may hide the source 
of light, producing large shadows in the center of the 
floor. Were it possible to obtain from skylights all 
the daylight required for satisfactory lighting, this 
arrangement would unquestionably give the best dis- 


tribution and diffusion. Accordingly, if these satis- 


factory conditions can be artificially duplicated by 


placing the light source directly over the machines 





Cooper- Hewitt tlumination of Enaine Room. 
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and workmen, a better distribution and the avoidance 
of eclipsing shadows will be obtained. 

The Cooper Hewitt Lamp, with its perfect diffu- 
sion resulting from a large luminous surface, makes 
possible the satisfactory illumination of a floor sur- 
face from a-much greater height than was formerly 
considered possible. At the same time the compara- 
tive length of light source in the 50-inch tubes makes 

















Cooper-Hewitt Illumination of Erecting Shop. 
it possible for heavy cranes to pass underneath with- 
This, with 
the absence of glare, as obtained from other illuminants, 


out causing any sharply defined shadows. 


makes it possible for the mechanic to distinguish details 
in his work with accuracy. 

The accompanying photograph shows an erecting 
shop of one of the large railroad systems lighted by 
34 type F Cooper Hewitt lamps, giving 28,900 can- 
dlepower at a current consumption of 13.6 kilowatts. 
The dimensions of this building are 442 by 94 feet, or 
41,550 square feet. The height of the lamps from the 
floor is 50 feet, and 1,225 square feet of floor surface 
is allowed per lamp. In an adjoining erecting shop 
of three-fourths the size, two and one-half times as 
much power is being used to furnish are lighting 
from the side walls, with most unsatisfactory results. 


In heavy machine work, some idea of Cooper 
Hewitt illumination can be obtained from the accom- 
panying view of a section in a room of the Rensse- 
laer Manufacturing Company, at Troy, N. Y., where 


hydraulic valves to the weight of twenty-six tons 


are manufactured. This room contains 10,180 square 


feet of floor surface and is lighted by ten Type K 


Cooper Hewitt lamps, giving 7,000 candlepower. 


This installation has been in use since October, 1907, 


and the total cost for maintenance has been $24.00 
to June 1, 1909. It is interesting to compare this 
maintenance item for almost two years (in which 


the labor element is almost wholly eliminated), with 
that of any of the other systems of lighting, and to 
contrast it with the attention demanded by are-light- 
ing systems, particularly of the flaming type, which if 
used many hours per day total a maintenance cost almost 
prohibitive. 
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The Future Timber Supply 

In circular No. 166 on The Timber Supply of the 
United States, Mr. R. S. Kellogg, assistant forester, 
Writes of our future timber supply. We have been 
told again and again of our decreasing supply and 
have been given the reasons for it, but this official 
statement brings it to our attention very forcibly. 

“Taken as -a whole, the annual growth of our 
forests under these conditions does not exceed 12 
cubic feet per acre, a total of less than 7 billion cubic 
feet. That is, we are cutting our forests three times 
There is menace in the 
While we might 


as fast as they are growing. 
continuance of such conditions. 


absolute timber exhaustion, the unre- 


never reach 
stricted exploitation oi our forests in the past has 
already had serious effects, and it will have much 
White 
pine, for instance, which was once considered inex- 
haustible, has fallen off 70 per cent in cut since 1890, 
The cut of 


worse if it is allowed to continue unchecked. 


and more than 45 per cent since 1900, 
oak, our most valuable hardwood lumber, has de- 
creased 16 per cent since 1900, and that of vellow 
poplar 22 per cent. The same story will be told of 
other woods if they are not conserved. 

“The fact that timber has been cheap and abund- 


ant has made us careless of its production and reck- 
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We take 250 cubic feet of wood per 
while Germany 
uses only 37 cubic feet, and France but 25. On the 
other hand, Germany, who has learned her lesson, 
makes her state forests produce an average of 48 
cubic feet of wood per acre. We have as fast-growing 
species as Germany, or faster, and as good or better 


less in its use. 
capita annually from our forests, 


forest soil if we protect it. 

“The necessity for more farm land may ‘eventually 
reduce our total forest area to 100 million acres less 
than it is at present. It is entirely possible, how- 
ever, to produce on 450 million acres as much wood 
as a population much greater than we have now will 
really need if all the forest land is brought to its 
highest producing capacity and if the product is 
economically and completely utilized. But to reach 
the necessary condition of equilibrium between tim- 
ber production and consumption will take many 
vears of vigorous effort by individual forest owners, 
by the States, and by the National 
None of them can solve the problem alone; all must 


Government. 


work te wether.” 





The Use of Alternating Currents in 
Railway Signaling 
By W. K. Howe 


(Continued from July issue) 

Having now spoken of the causes which led to the 
use of alternating currents in railway signaling, of the 
uses to which it has been put and of its advantages, 
disadvantages, etc. I desire now to discuss briefly 
the Alternating Current track circuit as applied to 
electric traction roads. 

| have had prepared and distributed to you a series 
of circuit plans, Figs. 1 to 12 inclusive, which I desire 
to use as a basis for discussion. I have shown the 
power line in relation to the other apparatus in Fig. 1 
only, having omitted it from the other figures for the 
sake of simplicity. Furthermore 1 have shown the 
same relay throughout, except in Fig. 8, although there 
are other relays on the market which could be used. 

Alternating current track circuits for use on elec: 
tric lines are divided into two general classes, viz., 
“One Rail” and “Two Rail.” 

One Rail Track Circuits are those in which but one 
rail is retained for the propulsion current, the other 
heing given up for signaling as shown by Figs. 1 
and 2. 

Two Rail Track Circuits are those in which both 
rails are retained for the propulsion current, and are 
also used for signaling as shown by Figures 3 to 8 
inclusive. 

One Rail Track Circuits are permissible where one 
rail per track is sufficient for the propulsion current 
and where broken rail protection is not required. On 
account of their comparative simplicity they are de- 
sitable for use in yards or other complicated situations 
where the use of the reactance bonds required in con- 
nection with two rail track circuits may be undesirable. 
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One of the chief electrical differences between one 
and two rail track circuits is that in the former a dif- 
ference of potential is created between the rails by 
the populsion current in direct proportion to the 
length of the track circuit, the resistance of the rail 
and the amount of propulsion current flowing in the 
continuous rail. 

This limits the commercial length of one rail track 
circuits whereas in two rail track circuits no inter rail 
potential exists due to the propulsion current on ac- 
count of the fact that each rail carries approximately 
50% of the current. 

Two types of one rail track circuits are illustrated. 
They differ in the means employed to limit the amount 
or effect of such direct current as may be shunted 
through the Relay and Transformer when traction 
current flows in the continuous rail, thereby producing 
inter rail potential. 

Referring to Fig. 1, for example, if propulsion cur- 
rent flows down rail B, as shown by the heavy arrow, 
a certain portion of it will be shunted through the 
Transformer, Rail A and the Relay as shown by the 
The 
amount of such shunted current depends on the length 


light arrows, due to the resistance of rail B. 


of track circuits, the size of the rail, the amount of 
propulsion current per rail and the resistance of the 
path through relay and transformer from point 1 to 
point 2, see Tig. 1. The greatest amount will flow 
through the relay if the rear wheels of a car are stand- 
ing so as to short circuit the transformer while pro- 
pulsion current is flowing in rail I. Likewise the 
greatest amount will flow through the transformer if 
the wheels of a car are standing so as to short circuit 
the relay while propulsion current is flowing in rail B. 

In the circuit (Fig. 1) the amount of this shunted 
current is limited solely by the resistance R and R1, 
whereas in the circuit (Fig. 2) it is limited at the relay 
end, partly by the resistance R and partiy by the re- 
actance coil X, which is in shunt with the relay and 
has a high resistance to alternating current and a very 
low resistance to direct currents. The shunted cur- 
rent at the transformer end is limited solely by the re- 
RI, but the 


sistance effect of such current on the 
transformer is limited by the design of the transformer, 
1.e.. the transformer may have an air gap in the mag- 
netic circuit which prevents the shunted direct current 
from magnetizing it too highly and thus causing heavy 
currents to flow in the primary with a resultant drop 
in voltage at the track. 
Referring again to lig. 1. If resistance R and R1 
the track circuit would re- 


(A. C.) 


would make the circuit supersensitive to leakage varia- 


should be made too great, 
quire too high a voltage between rails and 
tions between rails. Therefore this type of track cir- 
cuit is limited to cases where the drop in the propul- 
sion rail (1B) does not exceed 15 volts between points 
land 2. This corresponds to a current of approxi- 
mately 1500 amperes flowing in 1000 ft. of 80 Ib. rail of 


ordinary resistance. 
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The circuit, Fig. 2, can stand a very much greater 
drop in the propulsion rail without a corresponding 
R and R1, due to the 
construction of the transformer and the use of react- 


increase in the resistance of 


ance coil X which permits the flow of a much greater 
shunted current without affecting either the relay or 
the transformer, This being the case, the circuit, Fig. 
2, is usable on longer track circuits and with heavier 
propulsion currents than the Fig. 1 circuit. 

The circuit, Fig. 1, has the advantage that it con- 
sumes a smaller amount of energy and, due to the 
high resistances (R and R1) employed and the small 
amount of current permitted to flow in, the relay and 
transformer, these devices may be placed a relatively 
long distance from the track circuit without excessive 
wire cost. In fact all relays at an ordinary interlock- 
ing plant can be placed in the tower, a single trans- 
former in the tower being used to feed all track cir- 
cuits with energy. This is of especial advantage where 
it becomes necessary to repeat all track circuits into 
the tower as it does not cost as much as to repeat by 
In this 
connection may be mentioned another advantage of 
the circuit, Fig. 1, viz., the resistance units R and R1 
are relatively small, as indicated by the fact that all 
of the fuses and resistances for an entire interlocking 


means of secondary relays and is much safer. 


plant may be placed on a single slate panel in the 
tower. 

This scheme of using one large transformer in the 
tower and of centralizing all track relays is in use at 
several interlocking towers with excellent results. 

In concluding, the discussion of single rail track cir- 
cuits the following should be remembered with ref- 
erence thereto, viz. : 

.a)—Single rail track circuits are permissible where 
one rail per track is sufficient for the propulsion cur- 
rent and where broken rail protection is not required. 
As to whether one rail per track is sufficient should 
be decided upon jointly by the signal and power de- 
partments of the railroad in consultation with the Sig- 
nal Co. On the one hand, if there is not enough re- 
turn conductivity in the rails, the lights in the train 
will vary excessively in brilliancy when the train is 


1 ] 


started and stopped. lurthermore, the trains will run 
P) 


slower than otherwise and the full consumption will 
be excessive. On the other hand, if both rails are 
retained it will cost much more for signal appliances 
and signal power and the complications will be greater, 
especially through interlockings. 

In general it may be stated that single rail track 
circuits find their.greatest usefulness in terminal work 
and for slow speed routes, through interlocking plants 
on account of their low cost, small power consump- 
tion, comparative simplicity and adaptability to fould- 
ing protection and complicated track circuit layouts 
through switches, etc. 

(b)—Track circuits of the type shown by Fig. 1 are 
usable wherever the drop in the traction rail between 


the points 1 and 2 does not exceed approximately 15 
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volts. As a matter of fact, it will be found that in 
the great majority of cases where it is safe to use sin- 
gle rail track circuits at all the tig. 1 type can be 
employed. 

(c)—Single rail track circuits of the type shown in 
Fig. 2 should be used where permissible and where the 
voltage drop in the traction rail exceeds 15 volts. 

(d)—The continuous rails of each track may be 
cross bonded as often as desired. 

Coming now to a consideration of two rail track 
circuits, your attention is directed to Figs. 3 to 8, 
inclusive: 

Two rail track circuits are used wherever it is neces- 
sary to retain both rails for the return of the propul- 
sion current to the power house, as explained in con- 
cluding paragraph (a) of the discussion of single rail 
circuits. 

The two rail track circuits in commercial use are ot 
two general types, viz.. those employing balanced re- 
actance bonds with iron cores, see Figs. 3, 5 and 8 and 
those employing reactance bonds without iron cores, 
see Fig. 4. For brevity they will be spoken of as Tron 
and Tronless bonds, respectively. 
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Two Rail Track Circuits are again divided into 
“Centre Fed” (see Figs. 5 and 8), and “End Fed” (see 
Figs. 3 and 4). Thus a two rail track circuit may be 
of the Iron bond center of End Fed type or the Iron- 
less bond centre of End Fed type. 

The function of a reactance bond is to keep the rails 
electrically continuous for the propulsion currents and 
at the same time electrically separated, so to speak, 
for the signaling current. 

They are “bonds” because they contain copper con- 
ductors by which the ends of the rails are joined to- 
gether and “reactance” bonds because they offer a 
comparatively high resistance to the passage of alter- 
nating currents sent through them from rail to rail. 

The Iron core bonds usually consist of eight turns 
of copper conductor of very large carrying capacity 
placed around but insulated from an iron core, the 
whole being placed in an iron box and the coils being 
connected to the rails as shown at C and D, Fig. 3, 
for example. 
by means of which the various track circuits are con- 
nected together so as to form a continuous path of low 
resistance for the propulsion currents all as shown in 
the various figures. 

It is to be noted that the propulsion current flow- 
ing down the two rails passes through the two halves 
of each bond in opposite directions with the result 
that it has no magnetic effect on the bond unless more 
current flows in one rail than the other,.in which 
case it would have a magnetizing tendency, which, if 
too great, would lower the reactance of the bond, 
changing its resistance to alternating currents and 
lowering the relay voltage. As this difference of cur- 
rent in the rails, called unbalancing, is likely to oc- 
cur, the bonds are designed with an air gap in the 
magnetic circuit which makes them much less sensi- 


tive to unbalancing. It is good practice to design the 


bonds to take care of an unbalancing of 20% without — 
te) 


causing a harmful variation in the reactance. By 20% 
is meant that the difference of the currents in the 
rails shall not exceed 20% of their sum. 

As regards sizes, ete., bonds such as are used on 
the New York Central are wound with 1,250,000 cir- 
cular mill copper bars, having a resistance of about 
00014 ohms per pair to the traction current, a con- 
tinuous currentycapacity of about 4,000 amperes per 


track, an unbalancing capacity of 1,000 amperes and 
weight about 1,500 Ibs. per pair in their iron case | 


when filled with oil. 

Those used in the Hudson Tunnels are wound with 
750,000 circular mill copper, having a resistance 0 
about .00073 ohms per pair to the traction current, 
have a continuous current capacity of about 1,300 
amperes per track, an unbalancing capacity of 50" 
amperes and weigh about 950 Ibs. per pair in their 
iron cases when filled with oil. 

Having now spoken of the relation of the reactance 
bond to the propulsion current, let us consider them 


with reference to the alternating signal current. 





Centre taps are provided on each end | 
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If an alternating current is caused to flow through 
a reactance bond from rail to rail it will encounter a 
resistance many times higher than that of the copper. 
For example the ohmic resistance of the New York 
Central bonds from rail to rail is about .00028 ohms, 
not including the leads to the rails, whereas the im- 
pedance or resistance to 25 cycle alternating current 
is .055 to .06 ohms each, or about 200 times higher than 
the ohmic resistance. 

The reason \Whenever a 
current is caused to flow through a coil, especially 


for this is as follows: 


when wound around an iron core, a strong magnetic 
field is produced which in becoming established pro- 
duces a counter electro-motive force in the coil which 
opposes the impressed voltage and delays the build- 
ing up of the current. If now, this current is caused 
to alternate many times a second, it will never have 
a chance to build up to its full value, i. e., as repre- 
sented by a constant voltage divided by the ohmic 
resistance, hence the apparent resistance of such cir- 
cuit, i. e. the A. C. voltage divided by the A. C. 
current, will be many times higher than a direct cur- 
The 


more the iron or the more the turns, or both, the 


rent voltage divided by the resulting current. 


more will be this apparent resistance or impedance. 
Furthermore, the impedance increases with the fre- 
quency. For example, if a bond has an impedance of 
06 ohms at 25 cycles, it will have an impedance of 
about .14 ohms at 60 cycles. 

Returning now to the bond, if a transformer is 
connected through a resistance to the rails as shown 
by Fig. 3, it will send a certain amount of current 
through bond C and therefore, on account of the 
impedance of the bond, a difference of potential will 
be created between the rails and a certain portion of 
the transformer current will be caused to flow down 
the rails and through the reactance bond D at the 
other end of the track circuit. 

It is this current through bond D that produces the 
necessary voltage drop to operate the relay. As stated 
before, the impedance of an iron core bond is about 
055 ohms at 25 cycles, therefore to produce sufficient 
voltage to operate a relay of the type shown, a current 
of about 6 amperes is required to flow through bond 
D which in so doing produces about .35 of a volt drop. 

In order to send this current down the rails and 
through bond D, about 1.5 volts is required across 
the rails at the transformer for a 1,600 ft. track cir- 
cuit. Now this voltage will send about 30 amperes 
through bond C, which with the current down the 
rails, makes about 35 amperes to be delivered by the 
transformer for a track circuit of above length. 

One not familiar with the peculiarities of alternat- 
ing current might think a mistake had been made in 
saying that 35 amperes is the total current since 30 
amperes flows in the bond C and 6 amperes down 
the rails. But this is not a mistake, since alternating 
currents cannot be added up directly in this way un- 
less the characteristics of the various multiple cir- 
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identical. 


cuits are 


For example if there is more 
reactance in one branch circuit than in another the 
current in the first circuit will lag behind that in the 
second circuit with the result that when one current 
is high the other is low and vice versa:and therefore 
ammeters are placed in the different branch circuits 
and their readings added the sum will not be the 
same as the reading on one ammeter placed in the 
common portion of the circuit. 

A low resistance, R, is used to prevent short cir- 
cuiting the transformer when a train is passing. 
Therefore to send above current of 35 amperes 
through this resistance and through the track circuit 
requires about 3.5 volts at the transformer. 

Therefore, the total energy required per track cir- 
cuit is 3.5 volts times 35 amperes, or 123 volt amperes. 

Now, it is a characteristic of alternating current 
that when flowing through a circuit containing re- 
actance, the true energy is not represented by the 
volts times the current as in the case of direct cur- 
rent, but is always less. The amount that it is less is 


called the power factor. For example, we speak of 
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the power factor of a circuit being 80%, meaning 


























thereby that the true energy is 80% of the volts times 
the amperes when current is sent through said cir- 
cuit, The reason for the true energy being less than 
the apparent energy or volt amperes, is that the cur- 
rent lags behind the voltage and therefore, when the 
voltage is high the current is low and vice versa. 

Coming again to the track circuit under considera- 
tion. The power factor of such a circuit is about 
85% ; hence the true energy delivered by the trans- 
former is 85% of 155 volt amperes or about 115 watts. 

Taking into consideration the loss in the = trans- 
former and the transmissin line and including the 
energy delivered to the local winding of the track 
relay, a track circuit of this type 1,600 feet long would 
require about 150 watts from the power house. 

This may seem to you a very large amount of 
power in comparison with the very small amount 
taken by a steam road track circuit, but when it is re- 
membered that it costs in the neighborhood of $10.00 
per year for labor and material to keep the gravity 
batteries for a steam road track circuit going and 
power can be 


further, when it is considered that 


developed and delivered for from 1.5 to 2 cents per 











kilowatt hour and therefore the cost of power for a 
1,600 foot track circuit of this kind is about $20.00 to 
$25.00 per year, the comparison does not look so bad. 

Of course, if less unbalancing could be allowed, we 
could have more reactance in the bonds at the same 
cost and the power would be considerably reduced, 
or at considerably more expense we could produce 
bonds having a higher reactance with the same un- 
balancing but taking it all in all, the bonds now being 
employed seem to be about right on the basis that 
minimum total cost results when the interest on the 
investment equals the operating expenses of a given 
system. 

If anything, the bonds are too large, as those fami- 
liar to the writer have never been known to over- 
heat, even under maximum traffic conditions, so that 
from this standpoint smaller bonds could safely be 
used than those specified. This, however, is a matter 
that experience alone can demonstrate, as one cannot 
sit down and say that because a bond has such cur- 
rent capacity that therefore it will do for a given 
trafic, anv more than it would be proper for an en- 
gineer laying out an industrial establishment to say 
that because he has 100 H. P. in motors for driving 
his machinery, he will make his generating plant 100 
H. P. also. 

As a matter of fact, all the motors never run at 
full load at the same time, as experience has shown 
and therefore certain percentages have been estab- 
lished for detrmining the sizes of generating plants 
for such purposes. It is something after this order 
that the size of bonds for Electric Traction purposes 
should be determined. 

Track circuits of the type shown by Fig. 3 may be 
operated up to a length of.about 2,000 ft. without 
undue energy consumption, .059 ohm reactance bonds 
being used with 100 Ib. rail. For track circuits longer 
than this the centre fed circuit, lig. 5, may be used 
and which with the same bonds and size of rail, may 
be made 6,000 feet long and over without undue 
energy consumption or the track voltage becoming 
too high and provided the Railroad Company will 
permit the intervals between cross bonds to be as 
ereat as this. 

It is to be noted in this type of circuit that no 
bond is used across the rails at thé transformer and 
when it is remembered that in the 1,600 ft. end fed 
track circuit (lig. 3), the energy end bond C took 30 
out of the total of 35 amperes, one can readily see 
what is the cause of so much energy consumption in 
an end fed track circuit and why it is possible to run 
such long centre fed track circuits. 

It is further to be noted that Transformer T has 
nothing to do but feed the track circuit. This being 
the case, no resistance grid need be used, between 
transformer and track to prevent an excess current 
flowing with a train at that point. Since the trans- 
former itself can be so designed that when an attempt 
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is made to draw an excess current from it, its voltage 


will drop and thus prevent such an occurrence. 

The question may be asked if centre fed track cir- 
cuits consume so little energy, why not use them 
ander 2,000 ft The answer is that such circuits re- 
quire an extra relay, an extra transformer and one or 
more wires through the block plus the proper share 
of common wire, since the signal must be controlled 
through both track relays. The cost of this apparatus 
capitalized would about offset the saving in energy. 
Of course, you understand, | am speaking in round 
numbers when I place the limit of an end fed track 
circuit of this type at 2,000 ft. since there are many 
conditions which would alter this. However, my 
statements will be found roughly correct. 

To give you some idea of the relative power con- 
sumption of a centre fed as compared with an end fed 
track circuit, would state that for a length of 2,000 
feet the end fed track circuit would take six to seven 
times the energy and for a 1,600-foot track circuit 
about four times. 

In concluding my remarks on the two-rail type of 
track circuit employing iron core reactance bonds as 
shown by Figs. 3 and 5, your attention is called to 
the following resume: 

Ist. Track circuits of this type are especially 
adapted to heavy electric traction, or where the track 
circuits are very short and where broken rail pro- 
tection is required. They may also be used on roads 
employing A. C. current for traction. 

2nd. They are not well adapted for complicated 
track layouts, such as terminals, interlocking plants, 
etc., on account of their expense and the size of the 
apparatus which must be located at the track and 
the runs of heavy copper cable necessary. 

3rd. They are very stable track circuits. That is, 
they will stand very leaky ballast conditions without 
perceptible effect on the relay. 

4th. Broken rail protection is inherent in this type 
of track circuit. 

5th. End fed track circuits may be used up to 
about 2,000 feet in length and centre fed up to 6,000 
feet and over. , 

6th. Cross bonding between tracks can occur only 
at the ends of sections. 

Coming now to the type of Two Rail Track Circuit 
employing Ironless reactance bonds as shown by 
Fig. 4. 

The bonds, as their name suggests, have no iron 
about them except what is in the enclosing case and 
merely consist of a number of turns of heavy copper 
strip properly insulated. 

There being no iron in the core, many more turns 
Must be employed to give the necessary reactance 
and therefore the copper cost runs up much higher 
than in an iron core bond for the same current ca- 
pacity. 
cially practical only for roads running light traffic. 


Therefore bonds of this type are commer- 
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However, as bonds of this type are not susceptible 
to unbalancing effects, as are’the iron core bonds, 
they may be made of high reactance with the result 
that end fed track circuits as long as one and one- 
half miles may be used with a very moderate current 
consumption, and tentre fed track circuits as long as 
three miles. In fact, the writer has in mind an 8,800- 
foot end fed track circuit of this type which has given 
uniformly excellent service for some years. 

Referring again to Fig. 4, it will be noted that the 
bond (C) at the transformer end consists of a single 
coil connected across the rails in the usual manner 
but that at the relay end the bond (D) has two wind- 
ings, one connected directly across the rails to serve 
as the return for the propulsion current, and the 
other in inductive relation thereto for operating the 
relay. The object of doing this is to prevent an 
excessive direct current flowing through the relay 
due to the drop caused by the passage of the pro- 
pulsion current. This is not required at the energy 
end because the transformer is designed to withstand 
such direct current as may flow through it. 

Track circuits of. this kind employing ironless re- 
actance bonds may be connected in all respects like 
Figs. 3 and 5. That is, adjacent track circuits may be 
connected by centre taps on adjacent bonds. When 
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so arranged the secondary coil on bond D need not 
be used. 

in track circuit as shown by lig. 4, broken down 
joint protection is given regardless of the polarity ot 
adjacent track circuits and will be explained later, 
whereas were the centre tap method used for con- 
necting adjacent track ciruits, the proper polarities 
would have to be maintained. 

in concluding my remarks on this type of track 
circuits, attention is called to the following points. 

Ist. This type of circuit is suitable for track cir- 
cuits from one to three miles long where light elec- 
tric traction exists, such, for example, as interurban 


work. 
2nd. It is not subject to unbalancing troubles. 
3rd. It is a very stable form of track circuit. As 


much so, if not more, than the type employing Iron 
Core reactance bonds. ; 

4th. The continuous rails of each track may be 
cross bonded as often as desired. 

5th. When adjacent track circuits are connected 
by centre taps on the bonds, broken rail protection 
is afforded on both rails. 

In addition to the various types of track circuits 
thus far described, there are certain other types which 
are in use or have been tried experimentally, some of 
which are shown by Figs. 6, 7 and 8 and which | will 
briefly describe as follows: 

Figs. 6 and 7 show track circuits in which the sec- 
tions are limited by conductors C and D instead of 
the usual insulated rail joints energy being fed in at 
the centre. 

In the circuit, Fig. 6, the relay leads are plugged 
into the rails at a point 10 to 15 feet from the limiting 
bonds C and D. The relay is operated by the drop 
produced when sufficient alternating signal current is 
caused to flow through the limiting bond and_ the 
short lengths of rail between said bond and the point 
where the relay leads are plugged into the rail. 

The track winding of the relays is made of low 
resistance and relatively large current capacity so 
that they will operate on a very low voltage. 

The track circuit, Fig. 7, is electrically similar to 
that shown by Fig. 6 except that the relays are oper- 
ated from secondary track coils placed so as to be 
in close inductive relation to the signal current in the 
rails instead of by direct contact with the rails as 
shown in Fig. 6. 

In both types of track circuits to secure strong 
operation of the relays, relatively heavy alternating 
currents must be sent down the rails with the result 
that on very long track circuits the voltage across 
the rails at the transformer will be very high. 

Track circuits of this type have the advantage that 
there are no insulated joints or reactance bonds re- 
quired and were this the only consideration there 
would be a very distinct advantage in their use. But 
the disadvantages more than outweigh the advan- 
tages, in fact, to such an extent that this type of track 
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circuit cannot be considered practical for the fol- 
lowing reasons: 

Ist. Centre feeding must be always used regard- 
less of the length of the track circuit. Hence the 
need of an extra transformer and track relay, to- 
gether with neecssary wires running to the block. 

2. By far the most important objection is the 
bad shunting characteristics possessed by this type of 
track circuit. As developed to date, in either type of 
track circuit, a light car can stand over one of the 
limiting cross bonds C or D with the likelihood that 
both relays would pick up and give a clear signal. 
This will be evident when it is remembered that to 
shunt the track circuit with a car at this point the 
resistance through the wheels should be less than 
the resistance of a few feet of rail plus that of the 
low resistance cross bond C or D. With a very heavy 
engine or car and with the track rails and wheels 
bright, the relays will probably hold down under this 
condition. But with a light car, and especially if the 
rails are dirty or the wheels in the same condition, 
the relays are likely to pick up. 

When, however, there are a number of cars, as ina 
train the action of this type of track circuit is very 
satisfactory and it is a question for the railroads to 
decide whether or not they wish to use it. 

I do not wish to be understood as saying that this 
type of track circuit cannot be developed to a point 
where it will be perfectly safe under all conditions 
as it is unsafe to make predictions in these times 
when so many revolutionary things are being accom- 
plished, but at the present time it appears to be un- 
safe under the conditions mentioned above; namely 
with a light car standing over the cross bond. 

Referring now to the type of track circuit shown 
by Fig. 8: 

In this form of track circuit, energy is fed in at 
the centre, a single relay being used, of the double 
wound type. The field F of the relay is fed from one 
end of the track circuit and the armature C from the 
other end of the track circuit through the medium of 
a small step-up transformer T1. Track circuits of this 
type have the advantage that only one relay is re- 
quired and the signal circuits do not have to be car- 
ried through the block. It is of course necessary, 
however, to carry the wires for the relay armature 
through the block. 

This type of circuit is in use on the West Jersey 
& Sea Shore Electric road. 

Having thus far directed your attention mainly to 
track circuits for direct current electric roads, I de- 
sire now to consider them with reference to roads 
employing alternating current propulsion. 

As stated before it is necessary in such cases to 
employ a signaling frequency distinctively different 
from that of the propulsion current and to use relays 
responsive thereto but unresponsive to the propulsion 
frequency. 

Furthermore cases have arisen where in addition 
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to the A. C. propulsion current foreign direct ur- 
rents were also present in large quantities so that 


it became necessary to provide relays immune to 


both kinds of current. 

With regard to the type of track circuit to employ 
1 would state that it is desirable to use those having 
ballanced bonds as in Figs. 3 or 5. 

In A. C. Traction the propulsion voltage employed 
being very high the current is proportionately small 
and therefore the bonds can be made very much 
smaller with a consequently large reduction in cost. 
For example bonds for a 11,000 volt A. C. road need 
be only about one eighteenth the carrying capacity 
of the bonds required for a 600 volt D. C. road for 
the same traffic, or assuming 1,250,000 circular mill 
bonds to be necessary for a given traffic, on a 600 
volt D. C. road then No. 2 B. & S. wire could be used 
for a 11,000 volt A. C. road for the same heating. 

Aside from the foregoing observations and the 
fact that track circuits for A. C. roads take some- 
what more power than for D. C. roads the remarks 
thus far made with reference to the two rail track 
circuits, for D. C. roads, employing Iron core bonds 
apply in a general way to A. C. roads also. 

Before concluding my remarks on A. C. track 
circuits I wish to mention their use in connection 
with steam roads. 

As formerly stated A. C. track circuits are a sure 
cure for the effects of foreign currents and should be 
used on steam roads where such currents are preval- 
ent. 

The type of track circuit used would be practically 
the same as that shown by figure 1 except that no 
provision need be made as in the case of electric 
roads to prevent the heating of the relay or satura- 
tion of the transformer by traction current and on 
this account the energy per track circuit is a mini- 
mum. For example a 6,000 ft. track circuit, end fed. 
can be operated on 15 to 20 watts. End fed track 
circuits of this type as long as 8,000 feet, and centre 
fed track circuits up to 3 miles long will operate sa- 
tisfactorily using the ordinary bond wires employed 
in steam roads track circuits. 

In speaking of Iron bond wires it may be of inter- 
est to you to know that they more than anything 
else limit the lengths to which A. C. track circuits 
on steam roads may be operated. If copper bonds 
were used much longer track circuits could be oper- 
ated. 

It is of course obvious that no reactance bonds 
are needed on steam roads. 

It is also interesting to know that where electri- 
fation in the future is contemplated if A. C. appa- 
ratus is installed for present steam operation it can 
be continued in use under electric operation by the 
addition of reactance bonds and by making some 
slight changes in the circuits. 

Having described the various types of track cir- 
cuits commonly employed on electric traction lines, both 
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of the one rail and two rail type, I wish to direct your 
attention to the methods whereby a broken down 
insulated joint is detected and broken rails indicated. 

Taking first the matter of broken rails: In steam 
road track circuits, where the rails of adjacent blocks 
are not connected to each other nor to parallel tracks, 
as in the case of electric roads broken rail pro- 
tection is given in the simplest possible manner, pro- 
vided of course, that the relay is not receiy- 
ing energy from the battery in the adjacent track 
circuits by reason of defective insulated joints. Bar- 
ring this, the opening of the electric circuits by the 
breaking of a rail will of course cause the relay to 
open. 


In electric traction, however, a very different set 
of conditions account of the fact that 
“cross bonding” has to be employed so that the trac- 
tion currents coming from a given car or train can distri- 
bute as quickly as possible to all rails and thus re- 
turn to the power house with the least loss. It can 
readily be seen that, were there no such connection 
between the tracks of a given railroad, the current 
from a train would have to traverse the entire 
distance to the power house on one set of rails only, 
except such as might leak through the ground. This 
would of course result in a very great drop of poten- 
tial, especialy with heavy trains and would be felt 
to a very marked degree. The coal pile, to say 
nothing of the slow speeds which would result and 
the fluctuations of the lights in the cars when the 
train is started and stopped. It therefore becomes 
essential to use cross bonds. 


exists on 


This being the case, if a rail breaks as at X, Fig. 
9, the current to the relay is not interrupted, but can 
flow, as shown, from transformer positive through 
cross bond Y, down one rail of track 1, through the 
other cross bond Y, through the relay and back rail 
B to the transformer. It will thus be seen that with 
a broken rail as at X, the relay will not open. 

sroken rail protection is of course given on the 
signal rails, B, that is the one which is given up for 
signaling purposes, but is not and cannot be given on 
the traction rail in single rail track circuits except 
at a great expense. It is therefore in the judgment 
of the writer not wise to use this type of track cir- 
cuit where unlimited or limited speeds occur. 

In Fig. 10, however, is shown a type of track cir: 
cuit in which broken rail protection is inherent. 

This, you will note, is the iron core bond type of track 
circuit, illustrated in Fig. 3. 

Assume the tracks to be cross-bonded at Y and Y1. 
If now, one of the rails breaks as at X, the cur- 
rent from transformer T, instead of flowing to the 
relay via the broken rail, will take the following 
path :—Through one half of bond A, the cross bond 
Y1, through both rails of track 1 and both halves of 
reactance bonds Al and B1 in multiple, through 
cross bond Y, through one half of bond B and 
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through the unbroken rail of track 2 back to the 
transformer. 

It will therefore be seen that the bypass around the 
broken rail starts at the middle point of bond A and ends 
at the middle of bond B and that therefore the volt- 
age tending to send current through this by pass is 
only half of the normal voltage across the rails at 
the energy end. 

Furthermore the current which flows through this 
by pass only goes through one half of the relay bond 
3 and therefore produces at the relay terminals one 
half the voltage which it would produce were it to 
pass through the whole bond. 

If the track circuits shown by Fig. 10 were 1,600 
feet long and the rails 100 lbs. steel the resistance of 
the by pass from the centre point bond A through 
half of bond B and back the unbroken rail to the 
transformer would be about 65% of the normal path 
from one terminal of bond A down the rail now 
shown broken, through bond B and back to the 
transformer. F 

By combining the above facts it will be seen that 
the voltage across the relay with a broken rail will 
be approximately 40% of normal. Had three tracks 
with the one in question this 
voltage would have been about 45% of normal. 

Furthermore, returning to the two tracks illu- 
strated had cross bond Y moved down the 
length of one track section thus making the length 


been cross bonded 


been 


of the by pass very much greater ‘the voltage at the 
relay they would have been about 25% of normal 
with a break at X. 

To make a long story short with a broken rail the 
voltage delivered at the relay will be less than 50% 
of normal even with the least by-pass resistance pos- 
sible and will be less than this with long track cir- 
cuits and with less track cross bonded to each other. 

Furthermore, if the tracks are cross bonded at 
every other location a much greater reduction in 
voltage at the relay will result than otherwise. 

Inasmuch as A. C. relays can be adjusted for a 
very high dropaway it becomes a comparatively sim- 
ple mater to arrange them so that they will operate 
satisfactorily with the rails intact, but will open po- 
sitively if the rail breaks. 

Coming now to the matter of detecting a broken 
down insulated joint. Your attention is directed to 
Fig. 11 which shows the adjacent ends of the two 
track circuits, it will be noted that the polarity of 
adjacent rails is opposite (the negative polarity signs 
have been omitted in error). 

With the type of relay shown, that is with one 
winding fed from the track and other fed from a 
local source of energy, the relay will operate in one 
direction with a given polarity and will operate in 
the other direction if the polarity is reversed. There- 
fore, if either of the insulated joints should break 
down, the energy from transformer T passing across 
the broken down insulation, and back through the 
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centre connection between the bonds, would cause 
the relay to open positively and thus set the proper 
signals at stop and caution. With relays which take 
all their energy from the track this will not hold good. 

Referring now to the circuit shown in Fig. 12, this 
will be recognized as the type of track circuit illu- 
strated in Fig. 4. By means of the diagonal cross 
bond Y if joint A breaks down, the transformer will 
be short circuited and if joint B breaks down the 
relay will be short circuited. Thus the ‘diagonal 
cross-bond Y acts as a shield between the two track 
circuits. 

There are other methods of giving the indication 
of a broken down insulated joint, or preventing the 
giving of a false clear signal due to such contin- 
gency, but the methods as above described indicate 
in general how this can be effected. 

Having now gone quite fully into the matter of 
track circuits in general, let us discuss some of the 
devices involved. 

Taking first the track relay. There are two gen- 
eral types on the market, namely those in which all 
of the energy for operating them is taken from the 
track circuit and those in which the energy for oper- 
ating them is taken partly from the track circuit 
and partly from a local source. The latter type being 
the one illustrated in connection with the various 
track circuits described. With the exception of that 
shown in Fig. 8 which is a double wound relay, both 
members of which are fed from the track circuit. 

The relays which take all of their energy from the 
track circuit have the advantage that they are some- 
what less complicated. That is, it is not necessary to 
supply local energy for their operation. The sup- 
plying of this energy is, however, not a serious mat- 
ter when it is remembered that energy will usually 
be available from transformers existing for other 
purposes in the vicinity of the relay. For example, 
it will be noted in Fig. 1 that the same transformer 
feeds both the local winding of track relay and also 
delivers energy to the track circuit proper. 

These relays have the dis-advantage that they re 
quire a great deal more energy from the track circuit 
than do the double wound type and when it is re 
membered that the track circuit is, at best, an ex 
ceedingly inefficient system for the transmission o 
power, it is evident that more effect can be devel 
oped with the same amount of energy by sending 4 
small amount of energy over the track circuit for 
operating the relay and supplying the bulk of the 
energy locally. 

The double wound relays, that is, those which take 
energy both from the tack circuits and_ locally 
have the advantage that they will operate in ome 

















direction from one polarity and in the opposite 
rection from another polarity. This feature makes 
this type of relay. very effective when it comes #0 
indicating a broken down insulated joint as show! 
by Fig. 11. 
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gave us a world of information on which 
to base a new mixer. 


That’s how we are able 
To avoid all the faults. 
To keep all the good points and 
To incorporate new improvements, which you, if one 
of our former customers, may have suggested. 






These are some of the reasons why you should 
see us before buying a Concrete Mixer 
Write for Catalog 


MARSH COMPANY, 2920! Colony Bids, CHICAGO 
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RAILWAY ENGINEERING AND MAINTENANCE OF WAY August, 1909 





Frogs, Switches, Crossings, Stands 
and Special Track Work High Grade Only 








WE OFFER A COMBINATION OF 
20 Years of Manufacturing Experience 


20 Acres of Manufacturing Facilities 


With the Most Modern Factory of Its Kind in the World 
Works at Springfield, Ohio. Absolutely Fire-Proof 
(Deliveries NOT Contingent Upon Fire or Flood) 

Our product is branded ‘I. S. & F. Co.’’---a guarantee that only First 
Quality and Best of Material is used throughout, and that all rail is 
drilled (not punched) and no other shop practices tending to reduce 
cost of manufacture, and detrimental to structure of the steel, are 
employed. No orders too large for our capacity. No order too small 
to have attention the day received. 


_ “TS. & F.” Manganese Frogs, Model “Z” 


ARE 


HIGHEST IN EFFICIENCY 





LOWEST IN UP-KEEP 
The Indianapolis Switch and Frog Company 


SPRINGFIELD, OHIO 





New York Office, 29 Broadway. J. A. Foulks, Representative. 
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